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Non-microbial contamination and spoilage of food 

1-12 

Non-microbial contamination of food 
waj £uUr \ a aaaa / 

— y/ jjJp 

4—jji&*yi 4 aaU . -L*/-Lis' 

4_.JA4 1-1-12 

jl o-i^la 5jic.i J! J ^iSI j AjjicSt! ^jjSaaII lIj^IjII Jl SiL-a'yL 

JLA3 (jLuijVl f-lixl <aJL-o j-ic. aJSU ji <il\j 

jl L&jl^C-l jl 1 flbjiu J 1 fl ji LfiiilVi ji IflVnal jt jl IgJjjlj, 

oia.U aJjlII <a-kuJl Jo o^} Jai. jisi ^jj£j J] ^- 4 ^ c ' 

jfcLla jLwifl ^J] V <il AjjJai. .^jjj • l^i jUaj 

4—&Jj 4 "iVil j jl c-l A-JlII ^xia jjAjj V ^ Lo£ tAjhQLa l^U^JjoiaU J^oj o^Lall 

^A^all jl jj-u-taflJl ^Aa 5 I Jo c a U^u*ia11j jj* Jail .Lil <3aJj 4 ~oLuj Jo 

. JjJall 

j.% jl 4.1 a tii 11 oJjAjui 1- j klr\% \j o jLjail 4 Iffi l ^pLx^JLl <^LljJjJ li pljlillj 

tlilA_LU lIjJLlLoj ji )all J jjjJaVill jl ^Awaall clil ^jJLLa^Tyi£ Ai-fl^JI (jJjlaIIj 

4_j j,j«\.ll lIiI _al<Ja/i1U jl ^1_ A_xj l a A 4^jj\ Aj^ll <Jj^LaL_3Lja3l CjI jtjiAj jl JjliVI 

^ jl»^3J ^—9 jll j AjjjoJl CjI^L^XaILj jl 4jill ji 0 jLiall 

SjL-Ja oXj! j l“ A O j uj Jjj jl fjjaUlj diljl jjjJI Aj^xj jl 4j jJoJI 

£__LA2W (J A-\" ^Jll J A_alc 4-_jjjiII ^jiaLaawVl 

.AjqIc- A^jlujVI J-4JJ AjlaJl jjisal AjjIKa]! diLu^lx>JI 

Jj ^LJI o-lA (j^Q aJjI j CjIc kljjjlll c.Ia»JI 

^ L^u3j r ^-li'^.il J 4^iliJl vJlilAj-iijj 4-Ati^ l ^ualjdaVL-J j! ^qjlU 

\. Aifi- ^3 ^lll 4 j-v» j^L^va! ^Li— taij 'wlL-aj 
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Sjluafl jJbuiIL 2 “ 1“12 

jl l^lli jl l -3 Vi; an jl l $JM 1 .^- 1 *) ji cLSI <-JjIa*JI Ai j_a]I (jAajJuj A_2 

^Ja-xuV A*_u1ajlJI gALaII Ajaa^Lo] Aajjj aJjSjII jAlsuiJI j* a^IILa £ ljjlj wjjtll 1$loa-%. 
A -Lfill oAA jA Ac. j I^ciaSI AaIc. l fljU'iil Al JA jl jl sAjljAVlj jVi 

( ^_lc &Lja ^Ia^J-iojV 4 -?ju jl i Vwijl lg-i* Jtjl ji 

a_jjIa*J1 SaLaJI eJl ^ijLiLc. dUoj iuL jjc. ^.jjjUI ^jjjaJ AjjAaa 

A_jj!ac CjLiLAaA ^>1 .iA"i .mV Ajujj jl l^jujiuaJ illLLaC. ^ jl A^Slail j! j^JaiJlSi ^>LiJI 
ji jLgiVl aLui ijJjj aJj LaS . aJj£II jaL^a]! da_$J j-i iS ic> ijj^ 

- dll-AxuVl ^LijK aL&SI jAlxxIl CjLSjaj jlijll jial y* 1 

till —j j la l l l A*-4jLLa A.1& AJL2i5l l1iL£jaj A_^£LiJI j j-*-*aiJl lLijJjjj 

^aLlaI! lIjLjSja j_A L^jJcLft Alii 1 a 1 j UiO ^k-JJ ^-1 Ia 1 ^At.t ^11 1 jA-a>5 ^L±(-o3j 

^-9 (JaL. * A\ oA-^J ij jaIaI! lIiIjjIjaaSI A-_uIajl1I £-j!j 151 AAui* SaIcj .aJj3j]| 

. AjAcVl xJa4 ^ 1 a£j <fli~ia. aII A-'Ac.Vi 

L^llbk ^-k l^uij A_jjIa*1I SaLaII A-2wjj A_3 A-liSJl jAljudl oAJb <jAa-*jj 

AjaaI sJLilA Ajj^Aac. l!jL£ ja ojji-ca ^3 i -W A-LlkAa *> 1 ll Ja.^J jL^jVI ^uuoJk IA^j A-i* < u.Vill 

AjjjaJ! A-jaaV| CjIa 4_jj*Jaxll CiLiSj-oli j* JJj£ l-jjSj 5 ^ <Ji^Aj <.lurx 

ulil jlAj-kiiSVIS \li ^j-lc. i_Jj02wJl (JAIaJ jiVl J (JJjaS J JJLlII j ^xuiaJ! 

^jjjAjlJjaJI j jl j *4 (JIujjS-miVI jjA-UjaSl IaS 

CjLJjSa jl j2^ c_£a Cjllulijill cIAjjSaS j! jjllul jll jl.w^l ^ 

LAA^Zkj jl VI • (j 4 AjJlj jJ^^jVI jLiJI (J1 a ^Li^aJ^ il 

L^J Lu.aj o^)±j£ ujI oqSj l ul j. 1 1£ Ajj L a j S lIiUS^jaS jl jAxA^ ^lAiJI 

aJxuAs JjL j Jc. (jUijVi cl Ac. ^jlzfc.1 j] c 5 OJk j . (jljA^Jl ji (jL-AVJ Aiaullj AaLui 
aJ jl lLu^. ^ioJL Ajja^JI CiUUxll LS lc> Jj^Lall (_^Aa]| ^ jjjj A3 (jr ^S l^ixi 

. ^3 AjaSI JJ Aju^a 


IaI a . LTtH jAl_»^JI <jAxju jli c iilli ^^Jc. ^axaII ijHIi jlj-JbI j^>1Sj Vj 

J-iaj jl A_jjC.jaJ 1 l.^jU^a i J_^3J «^)1 jjJo L^-J lIiAljvj A-3 A-pliii! oaIaII C! n jlbo 
^Ajj AJ AjjlJa <-^xxi'ii j]j <_jjlAiJI oaLJU A=wj IaI ^Ija I4JA ^jAaxjUa i l^J JH^jujaaII 
JjLii^'Aiiiil ^A__ft ^il jl ^ a 11^*uaaU Aj^ouIL uJjC.ja 11 ^ ^*^1 wfiVj] 

- I'll ^ AC-LjulaJI JaLrJI j_AlL aA_A l^jl jjjIj 3 jJaajA JLijjjllj jjAAll ^_j jj jl 
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JUj ^ \c. ac.Lmij jAljuJI oA_Jfc 0 v^xxjj . AjjC- 

. Ajj\a«JI oaLaJI ^ Alii Jjij ^ArJ) djUojjVI 

1 a '^ J_a 1 ali ^Jc <-uIa*JI SaLaII tiijb ^ill (jALa-ftll (>4 jAill <Ji2jJJJ 

^Jii) aIj_aJI jl (jJal.ATkVl ji pLall 1-$-^ l£^— 41 J ^ fc * a t 1 ^JjlAill ojLJl y 

^ j'-.vVj l ji JjIa_S1I SaLaII i^ill jA*-All £ y i jAla-*!! £■* 

c. J 'iJ t f>jlj -sJ l 5_ ^jAj 1 *n jl jAL-Juall oA-$l 4-Ajl^*B &aLa11 4_4jia>Lo eA^oj 

^_l>1 j_J ill j-4 0jJikj (Ja*j_jlaaB cLoll ojlij (^Aaj 4 jAx^all j^-lc- l£J^J 

^W (J-Sj* 6 A ^lLa!! <£.^2kllj jAJLAH ^ lu^TW ^Aoull oAi^l C_iajJJ . A-jj ^ t a 1 1 

^JJil j a\I J jLuill j oAjlaII Aj-jiol 4_^jJal J J-C-l ' $ ‘ ‘ ^ 

vljl jJ jfcu J J_5 J^-ill Aju J-ujJ (jAal J-C.VI Jjj-A oAIx.j 4 UU^.1 UaijVIj 
^ SaJ V <jI a. 11 ^a-LiuJl (jD ^jAx-aII ^aa-uB i> qIi^j j . c-Lxa^AI a Ax-all 

jjjU! A^aL-Mi <_u!Axil Al j— aII UJjIj (jAL*-a]I fAlj • ^ & J^ cs^ 

jit j ? j^aL&ii j j j^'j j^ : u ^ 53 ' j ^ j 5 'j l^ 1 — 3 j^j o-l^ 1 

. jIslJI cIj^Ij c i Vi (jiijlLj lLsjSjII <jc ^ASlt 

1 — 2 — 1-12 

^ \ LoL_ku (_^Alt <La jAlll j oAjlaU CH 3 ^^ ^H^- 1 *— 

160“ 80 u-^ ^jt jj-j ^ Jjij tliA^ja ^ jg a ! ' djjjLj Lol i I^Uj i»j aa^j 
.^AJ t klitj-£ JiLaJl c5-ija A> ^» 1 wVi ^t oAIjjjj i ^ O- 0 ^ .Uj aulU 
ti^jlAiit a!jaII (jjlB ^rnV) ^ j^-JatNAll ^ f ^Vun* CIjULj A3j 

. I^aI AAj-u;t AS 4jj1a*JI (jjjtjilt (jt Vt 

AIiLiaS A wl n.A i ^glll c_ijt-^jlt (j-« ^ 

tJ’ jl <aC\ 1 oAA J VJ 4 olpJlj o^xlt L5 ic o^la^j ^Uiilt d jjI L^ 4 0 

i LjjjSJt J^oj ^ 1AJ J . {jLjOlj'Vl t-lA-C jj- 9 A-i.jJ jl A }\ n* I t ^l^Ult jA J 

^_jjA_J jAxjQ jV Ij^j ■ Ajj*-a 1I LjJjSJt JaLiu <—ilil jjJI dA^j ^At Lojjj 

aJjA^Jj ^jill jlUall Jjjbl1 1 jJajj 4 4-iitAill Al jaII I^jjo^J j^ill AjjjJaJl ^ 

^ lr- . a Y*a\ \ ^aII \ .^j>yi^j Ajjt.liJt aIjaAI 4-J^C.^aII ^jIa.*n ^ 1 I ^1^ ( ^wLa-ill 

j^tj CilliSUll JIajIujI ^ ijAcV' <-jA^' A13 A^tAill oALJI tJ i C 

LiE - : ~j a -vTi V ^_ptiiJI oaLaII ^IaVI j^L^I j^t j^t" j 

o^UlL Alllxlt jjiajll ji a\ja jlil ^1 jl o jjj^Aa jj <a11a£ ^ 4 .jjlAill a! 

\ M t ,t\ aJIx. jjA^XaJ A^WJJ jjill a 1 _ja 11 J ■ V^' 1 ^ 
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CIjLjSjaj JLal^V <«£Ull j jjJaiJI ^Jty 

. djlflVI 4 _ajILa j-ia jaJ JlaJl ^_9 jaj] 1 *lijl 

2 - 2 - 1-12 

JU\j - <-^11x11 S^l-oJI lil a^A^i oil j* j-aL>-<ajll J-UAJ 

J -A ^ ^4^31 j-a ^-^4 U cumulative (^-*£1 jj jjjIj ja <j-aL^jll 

^-flJ-*J ^Jj . ^.Ac jjVI (J^AjJa Jc. tg-i* (J£ Jfi*J <jjJl J ^ i- > H IgJj-^aj 

. 4a^JI AjliJI c_u £jj ^ L? JJJ^ U^' 

(jp-9 ^1—>JJ ^dll Ala jliVI (J^J^ 3 u^ u Ajjlixll J jaII ^j-aL-ajll J^auj 

i ljS?l <£.LL-i 3 ^ ^Vuai ^^All (ililijJI jl <Uii3 J a*Au :1 (JJjla fj£- j! 4 jjA11 

( _ s —lc> (Jjja-a!I jjAwailLi Lj ^1 ^pljVli - a^-IAII *Ljj) tliiJI dtfVlj 

4i >AJ jl CjLjjJIj j^a l i^a jll jjiu.lj4j A_ajt IaII dj^L^ajll lASj (j*aL»-«aj3l 

diLiajjj jluI I Al liLSASj . 4—jjliill 3 jIa11 IjjJj jl LgJS U-UjLiU 33 AjlaA] 

.A$£Liflj jJaiJI C. ^Al IaUSj iji CjI JjiaA! <-ajli« ^Vu.u ^j]\ jjoL-ojll 

jjJaiJLS 4 SU alt jj_C jl oLa-all jjx AjicVl j^qI jIL <AjjJjj 3_S L-*£ 

4 C^IaII <Aa. till jj 4 Qj a ^jj jiaj_*j ^ Lajj& j jljvll j -‘Lja. jlAail A -fr^Lflll j 

JIaSLjj • JJJ-aII 4_£j=k 4 _Ajj£ A—mLk j j^_<a31 L£ _3 dj^Lz^l lIiU jUIj jjAjUJl 

L i l ^a Vlj el Jj-ia^Jl L_£lxVI J “ AjSjjB lIi! j jiJn^Jl Aj-o'wij jA-waLa-j4 vAjjJlj 

OUSjaS A^JjgkJI jj CLjUI jjpJl 4-Jx (jAa2j 

|aS! JJLJ U ja> <JI J>3! j_aL^a jil Jg. j“^ till jUj-JI lj^k (JSili 

A-jSjjS A^jUall A_jAc.^I aJU% ^_3 3jj-laAil i t *— 

J-ilt djUSj^ JjSj ^1 ^j^L-ajII Jjllu ^j] JJ (JjliJ j uJLjajLa I jjASi . jJaJt j 

L^j 3 jtj jj iS ^\ iiJj Aju^Lkj j^xJI ^ jjJI dllii djjlxS (jl J^i ocliS 3j(j jl 

i ^Lj jll A-Sjlfc. jl LaS . Aij^ii^ail <iLlij ^j4f3 CjI jlxwJl JJJ-4 4_®l!S 

. j-aLi-oj3lj (Jju-aLa^all clijJj t-VL ^ jj2 JjiaJl j jAi^s AjujiJI UjlSjlall 

ij-Jj I. flj-k Al ^lll jLluA] jj3jS ^j-flL^ajJl jx JLjJt jj jiill ^A^JjojJ (JjJl j^a jjA^j 

jll j-^a ^j3j3l ^IaVum] (jj\ j*-<xa . j^L^ajib *lj$Jlj ijAcVl 

0 

A_jjl^aJl ^lj— aIIj oLbojl ^aj (J4JJ £.1 j^Jl djjlLj • SjJJ^il j:i*]lj CjI j\j>il\l -ij3j ^9 
( 3^ 1 \ a\ \ j-^a LjJjil^ —J ^ 2 k,jj ^All j^aL^ajll dLLuja jJJ jia jC. j-aL-a j]Lj A3jAiiaJl 

. A^jjLaII ^jLa^ill j ^JowaL^A JjLi. ji 4 jjSuuJ1 
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iLxajjl J)j a'.} (j-aL^a^II ^a_mu]I LijA^.j 

JjJj ilj . Ls^L L^l La «kVi ^ 4 ,jk.i,AoV' J} 0 u^U-a ^aSI J 5 i?j 

.LI diVL-^ j> k *a J * ^ a V>ail ^3 (JJ). r\Aj jl ^ oia J' £ jLiv A_ia {j ^i » il l 

.&! a^Jlj bUjoII L^Jj <jl£ ojjLa^l (jJLiuii' ^ 4jic\l ij*'' iJ-^Lajlj 


d__Jjli 3—2—1 — 12 

a 4_JU^ l. l mil 4_jjI o^LaSI LjJj <j_C LlA_=kJ (j—4 LlVL dUfc 

^ ^aLj dlVLv claA-^J (j-^3j ‘ Cj-l-oj9J 4juL!i 11 <jAai iLj j]l 

£A$a jjjIj Lli djjll • (SJ^ jjfia ^ LS^! uW 

cl j_^lj 4 L- iil^joll <_jAjaL! i! j^l -‘LajIAxII Al j, a! 1 dj'^ll JSlyj . oA* .a 1] 

. clAaJl I^juia^Ij ^1 L'tfVl 

j 4 -2—1 — 12 

4^-mJ ^ 1 ja J..’.ii 4*1 a jljl A^wjJ La£ Aj^pll ^ jIjI 4JL ^Ic. jjAa^ iI I Aik^j 

^-3 4-ua A^^jLq jiL^l l 5 4-lJaj Aj L_fljju • J j-i^Jlj Ll nl ! 

.4_i^c^l ^ o^w ^J9 ^ 11 juul Aiil > y r AjiaJ-dll Aiilall ^a AIa u_ijAjI_a ^Jl 4 jAcS/I 

4 <J ^1 f\ Mill l^_ll 3) |J^Lxa 11 4t/1 J J J ^J—4 j> &^11 ^ 

oA-^j j j A^-iqII ^ \ kA\) (Jj^alJLa jl ALa, LlAaJ Cj i^fL ^gic. LljaSlI c_ix-^J! 

. Ajjlaa^ aIj^aj AILxaII jjc. i»_Jjl!! ^^9 AJajft rw All 4 jAoS/I 0^* 


-HjjH 5-2-1-u 

jl £cLj y\ i± 1*1^1 dilLi LlA Ai-«a3jj ( AjAji jjl ji 

C5-a J$ <J ^f-lll (j-a |> fC- J 11 L5^J ' 

J*_-kUl (JJ-^J ^-kA^Jl <^-9 4 ^-aa 4 1A^ jisl J . ^ CjL A axJI 

La jilLkiVlj (JJ-^' LS~* 0.7-0.3 ^ C5^ cij^r 3 

J_i.Ul £_ijjjll (j-A jLill ^\j lij l 3J.9 aJIl.^u 4 ^ ^3^ 4” 1-5 tjJJ 

^_JJJ jllj . ? A ^11 CjVL-^- (J jl.lTlll ^ o jaUsII t ^ ^. >11 


- m. -vq\ 1 (jUiilujl jl dLajjjVl o jAo^ia ^9 ^>>> ^1 1 ^^.9 1 J*Jjk 

2.4-0.8 clh^ ^jl j3j (j^V' LaJ^UI jj!l ^dl ja ^j.LlaJI ajL^JI^ 


^_9 a j* ^ \ ^j-caL^o jJI CjLvuj j fk,^'\ I.n j . * ^iy\\ j jj ^ LI j>j11 a 

\\\ j jLill ^ViuiIj tallc. ^IjaII d^a • Lil aajIaaI a^I_ja] 1 ^j 

^_ll 4_^Sia3l ^j-A CjL\.ujjll (JJllu ^9j ( l^ k>ijg> J-i3 l^J-uX- ^ja AjV JjlS 

^j-3 SjLc. A^j A-J jjJ i J v-hAil ^ C_iLLijjJ>3l Ja*-u^j 
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A_::l -1c. Al ja j Ajjll A3 killAjj j j LS^ *“^A^JjoU vJli^ A*jj]l 

• ^ J jJ' jjS l5 _>^ 

o j - *£& ) 6—2—1 — 12 

jjl —aJjl J I — i}Alj A j) U.all A_JC jVl ,_3-Jjia (j-C. A_jic-V^ (j j> o/l' V' 

<2]j ^ jKH l-~* jjAniVl ,jJc ci l 5^ j J J'j 

• Ci CjIajiaS ^iVum Jill (jjxjaiVI vAjL&^oj 

A j .a . m l a i \ jj . 1 ^ LS^ l_L lgIIj ** j 

IJ La ^ L <JaA jjj (j;i 4 Ai^llil iIjja. ^ I^jIU. (jic-j 0 ^ UJ*£&I 

A_C.Ui^a >.ij jJjjl V ...<l iULjj . 'jJJC-Uj ji ChcUSjl *lut£ 

dillj JjVn LjuoJI Ax-Llk-sa * <jL jAlJ AjjLI£ ^»AjlI A-UuAa^JI oLiSJI J ^^cxIaj V Ln-Jt 

S j j x i/ii Vl UjlJ V J . ^ j-jAj*-saIl klilij-Qjlii Lli-a j j . AjT iVI Aj_J ^j^Lkj 

^A.Vu.ijj 4 ijjxjTi’V I Aj*..t£l Jll 1 \jiiU Ajl^UI AAjlali dill J) IaI VJ ^Aill (jiaLi^J 
^_9 ^AaJLujj A-j^jA^all A j (jl jjSfl I fl ^ ^^ 1 <jil A ^ju u l l J (J^gjniV 1 

. jJ jl v_al]| ^ V- li6 -lcL^j .luiSl^ll A^qJLh iAIL < . t u > n^ \ LIIajj ^±^il ^ Aj l i u 

.1 jalffcl A \ni ^ j-l^J l 9rii 1.1 ^ L (jj-Ul 4_JJJ j! ^L-iJaUJJ A—»j* (jjfAjVlVl Lj ASjJ 

c^Ua (jj£Lsi (J^aujV I ^Jfr ^laJll A^Ujaj A3 l^UaSj 4 Aj^jAj ^q ]! 

LJJjLjl tllLj^Sua A^L£ ^JJ. AJ\ 1 VI ,^4\ ... A^lkjJj 4 ^lAiJl JI aJ^ji.^3j J] j-.LkxJ 


7 - 2 - 1-12 

JJ JJkAjj ^1 jA^Ij JjVl *Hla J jll ^jAU^II A=J jA 

J_A j . (jjajl oAA Aikl jjc. *1ilijl JJ JSHj A3j cllliVI ^jIaj±4j aI^a 

oA^jcaII ^—9 oAjA_ki LoV"l >. > n Vi J # AjA-^iiII jjjUI CjIa ^jAL*-a!I A_^| 

UJ-^1 j V] ciLjl al IAjjjIj J aJuj (Jl^ilj p i Aj ^ ^ 

J tlA-xJI jjl LaSU^ ^ jUk ^jJAAlill AjJaJ ^aJI C-JJI Axj gA=JI k^aiu j • AJjf 

. ^L*.aS?I J) J^UJ 


?J al,JVl 8-2-1-12 

A_-^^3 ^3-lc. 6-' {j* 1 -^ ^(jA*-A j ^JaLJI J A$^juaII ^jlS 

,jl ClunS AjjAjxII AjL&jlaII <^1iLxjV| J V) AulL*JI wIjI jjSjjII J 

ecLiS Jc. AjAcVl ^3 A_La oaL J Jjj c * * .., A\ A ^* ^ll Jc- 

J. u/C\ J m ja A- > ui i Sfl J Jl J AjVa*-4 J] ljAjJ ^ J JSil 



-7- 


Laj ‘Ci'DLaJ ^ jjjJj jjim 

. alzheimer jii >* 

\ A_A (j_A 4 ^C.juU^iaI' ^—flJal! 4_JCjl (3-^^A 3 (J-C* cIA-JlII ^ja±aj$)1\ JiUJj 
J-JAjS ^jL-uJI LjjJUl (j-o l!jIjll-uia2l]I A_Lu lA^J I^aIaSjuJ ^Axa]! 

I ^laj lajAa* iLi^JLVil Ia£ . (JAaII <xij^a31 jjJj^oSJlj ^Uvail ^Laall 4 aC- jV 
plAjJl ujjJjjj i ^ j-jliall (jLfftfl CiL-aaLa 4^alk 4 jAC-V| ^ ati^A i ajLaTi ^ 

^^—Ic -Lj ja=J (_$A—o j pIa_Jl!I £ j—i ^^-Ic. AavLu 4JjjliiA lIiL^jAj ^-UAjfyl (jJLa-aj 

dA_aj Sjl j-^Jl 4 _^.jAj . pIa_JLB ^ jAxaII 4jIa] AcLoU j <>U 

4^.jA (JAJ <jAxaJ1 4jIaJ AcLaj (JaIjJlII {jA 4jCjVI ^ plAiil clij 

J-iij <j! ^j-jLajlSfl (JA 4_iO jl ^ ^IxUl Aic, ^ ^nijj . <jAxa!I Ia^j pIa*J1 

Ch?3^ J4 *^au ^A-C. j la]l <JaC- jj-jft pL^yi JJ ~> al A u jl <0 JJO 4 aC. ji J] 

*^J 4 JC.^1 ^—S 4 w.i!l J -U ytUH j| 4 ^ SI i\\ i^n,S 4 4 —p C.yI 

4-1 >j V lAA • 1-Will (JASIl JJC AjA^JI Qa ^4&jl ^ ^ 1*>H ^jj£j tJ 

. 4j plAiJI 


uliyi cliIjlua ljLSoIaj djjiiH 3—1—12 

4<jIajVl 4 a j Sj^uoll jj$Ja Ala pliiJl CJiVlj (jLuojyi !aj 

^jy~* (ji u>y\ ^jLSa • c-Iajji ^Luiy i^ ^ Ll^siij ^jis aA vi 

4 4_jiic. jjux-ilij ^-3 <_jjAill 4_AjlLall ^Jc. 2ljclix.\ q LSj 4_jjiiL op)JLC- 

Jinlbj ^jaUSj (jlS—uJI ^jc. o^Ujj C&J • aB L^UL^yi 

{J^4 <jli& ^^5 4j Ajflia^il 4jji2LLa!lj trj ^jL^yi i Aj 4jjlAxll (Jj^aLa^oIl ojljj 

l^.jlc. pLjalll 4JAA dlliyi oi& £_A Jj! jjLA ^1^-0 Jji -ilAj .^\ 

A -^KaI a a!) (JjLujjII Jajjlujli l^JA 4j|ic. Ia jLaHIj Ia ^ja A^JI ji 

(J.J*^|\ *\aH (j— a aSI a]) A-j| jj L_"i ni A_9 ^JjLaII J Vj • (^-3 (J-^AJJ ^jLiVI 

4 -n^KaA (JjLjuij L Q jjSjj ^j-Jj-Lxj ^C. j 01-9^1 (JxftJ A*j Lolx- 4jjlAiJlj 4 jC,I j^3l 
ijLi-fliyi l i; fc«) (jj-ill JjA (J^ulj plA-xll AflUJI jaSj 4ji 

. l^Lajliol oAAViaII (jjiali LjJtla ^Lj] ^C-j X 24 (j-4 <ito^ol! CjUVIj 

4^j\Aj AJia pIaJJLj (j-JxL LajS LliLiVI J O^V 1 (jaJ AjI jloll j^-all Iaj A3j 

j-S^aj <*\ \*\ i a \\rSj\ 4aIjA5l j 4 j.I%a1I jau j 4-io\ l t rfj l 

Cjl_si J L ya\j^A)l jL^yi v -T. kil.j 4—LalS jJaLS^a ^3-ik ^g-5] pl-lill (Jj^aL^^a 
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oik J& 4.je.l a^W p 4 lie. 13 J&i (jja ^.*■*'-u.] Jj (^a! Lo-a J^i-dl^al! 

(Jjl—toj (jVI Ci a^u-al ^Jill 4 _jjLqAII CjiA-jJl JLaa Tu k J ^^-Aj CjU^Ij (jAal j-*Vl 
j! <j-jjdl ^ Ailili (JJSjj CiUVI Ajjliiil <xl j jll iliy <jj jjCa 

<jjU£1I CjIajiaII Ca^-iCl ii,l Jill Jjill JjI ji qa jjju-iali CijISj . ,JjaCijI ji JaaII 

J j! y± jjjj^ CjjjjjjS jl£j • (jjsJl <!aj J CiliYl <a jlLo J 

CUa A-ju Cila^iijj , ^jjjCaJl ^ *-1 CaL^/I <> ajlS-a ^-9 ^q.VC-iii a!1 CjIA_j.m11 

<j Jaill CaLsVI <-qjULa] <_jjCae jj c- 1 **1 * lil in**?) Ji AjAjaII CjL*. jVI 

— (JjuL_^i5! _ (jjjj-Jl — SJlxill CjIc-CuISj • <jjCCIj 

<J CjLaSj^S! oAJfc <jjjj A9j . lilujl - CjjJiIi - JJ - jji^Aail - (jjjjlill 

^LCjl ^3 ^.LCall ^-c-t j jll '0 L-i tiil juj LpXJ CjI j-CaJl ju-oj j jjISj (j* Aail 

. aLjIs oAa! 5jjj]1 CjjSj Iflji l^-lc. LaS clAxJ! (Jji-aL^a 

jj.fl k J-Sj <Hji 9 4 jjj.Air. C)L_i£j^ JflUiLi.V CIIa AxJ CjUjVI Cil-i/ii A9j 
J-t-aC, cA-AJ Util} AjICaj (JJ^II ^ CjlilXJjVl J D.D.T. Cj. J. A Jl 

CaXjjjj CjI A ua11 1 jA1 CjAAjC i*' j-v C)l_jC^JI Jc- <IljLftII <C.l Ay\\ o^JbJj-dll AjAsk 

4%.IUa> IjU qjLLaIIj <*jlLJi Jj AeljJ (JaS jjAa!) a^JIjlaj Uaj I^aIasC^I j Jn 

4 —ajILJI Cajj Id L-aS & <Jj^oL_3^jo5I j jl^_kiSfl ^ 5 -^ CaLj^/Ij <_jjj !1 

I^aI aVi , ^ ! Jl ^ibjayij IaA • (Jju-aL^ja!l J J J CjI JLUl CbaAVuJ j 

. _LaI ^iJl fr^LLJ l^jiL-bj Jj Jjjy aSI jl (jiJj Loj iJUlj 4 j1JaJI CjI jC^JI i^jlLa 

ajUx ^-3 <jjC-n.ll <jjLajSJI cIajjlaJI aCLluI jj-iull Iaa ^jaI A3j 
L^j9 Jlu \ JlH i-lnll 0 j-jCLlq Jj_c. ijLJjlaj CjLjjLaj&1! oA-A (JlikA) J] CliVl 

L5 _a oAj_=wj>JI L ^' L i Ca ^iil ls js <Ia2w aI jJ uL^yi J] l ^ L afi A Caj 

. ^u.>aI 1 j 5^UJI 4L=^a!l Jc- aJS cIIa jUl (Ja£*J|j <jJ1j ajag^I 

(j^al j-aS/L-J <1 u3|j cIaJlI! <jjaAosl1I CIAjjaII Cljft \\a Ai>lc. c_filCuSJ ALaj 
j--A (J&LiSl ^jLkiijyi JjCi ^JLi-^al D.D.T. Cj.A, A ^_jSjaS <^I C k j CjIi /u JI J AjxlLII 

L^jjSjJ CLjlj CiliVI <icU^J| ojlxUiJI Jl AjjCajJl CIjSjaII JjLm^l 

ClJljll (Jii-lj ^j-3 j_Caj Vj LftACa 5_cJCa CjliVl ^-jLCaSI ^AC-j AjjaslLa oAa! Jjxiuj 

. tjLCyi 

> A3j jx-CI CiliVI CjlAii4 ijr* C^X- jrt-% . 4 <j>Lj jVI Astjjj 

jjjjJS ^ ii.^jlj CjLjjjaS 1_^_aaIj <jjCojiJI ji-C. Cjl_j£j>aJl <£^42 uq ”1 
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(Ruy 962) 962 1 $-*aI j . tiAjjjjjjjull LiiUSj-a ac"2 

\ \ jj— c. oLiSj-JU L^jjjILoj iLu ljujSjj <AjIa ^g-Aj • (CCN52) 52 

Ig-^Aij—uiL i.ij 1 AJk 4_jj djljyi jj_j£ ^ lg- AJlaill &AjA-Jj Lg_iSJj 

. <,* A n.fll ^ic IAjjjIj l Luq I^j! Jjaj 4 a jji ^ Cj! JjSjjj 


: Jj ajj^AhII CjuS^aII -3 

. (jjLillSJI _ (jjAjjjHII - uJjAtflS 4_pjjjl£il ujUSj^SI —i 

_ '■Ll-jjpjajA — (jj-il jj JjLAa* _ jjjSLijiK AjjjLuijill CjLjSjaII ”L-J 

- ujj-^'“ O^jj^ — uj^ JAi! JAh* - uA ^ 1 - 

. jjJL>}U 

. dujV - _ l4ui Ji* AjjLftJ j£D dAj£ JaII — £ 

tl_^_i aLjLlaII ^iu-uS/l (Jjfl I ftjLu jl l*ilL <_£ JU ^5 Aiti^il) ill! Aj iaH LLijlfiJJj 

A_3 j j! (jui/u*!! c j*-<2 jt jjjijj JliJl jl elii^y 1 Ajujajj (jj^j Aa3 

SajlS aIaj CjLjUill residual effect ^£> 1 * jii ^bj lju»i ALi (jjfi 

! Lft aa! a Ac- JaIjjlj Ajj^JI djli ^2e ojlijpJl J^al jail t- iFiVij 

^JLjJLjj ^ jlill Alai >/i 4 fi Aa^> jljjJlj AjjLojill j Aja jllail AuaII ji "“1 

q. Lil ^ >j] jjjI! aIIaj J A_zj>^ JJ jail (JxL jjjLaAll A11 Vi (jAuij Ajiij Acjjoi 

. <JjLu 13 Ail] JuaII lIiLAac. 

• Ac jzkl! jIaLaj CiLiill jjniil AjjlaII A Vi* J LLjI jua AACj Aijla —2 

Jj j_4C j jn l-i uiB Ax_uia jja AaIL^j J^LlaII J juri-t aII £- jj — 3 

.a jjCj (Jure jl jLfcitfi jl l ajhn A»^>^1 1 Aaj LojlS uj^LqLijqIIj j^ull Ja*_^» j 

. ^Ljj a jl j^j c (j* A ftl a "^ (J>ol jC “4 

I^jjaSj ^^Ic. AjjljjjISJIj AjjjJo*J1 ^\kx.A j 

AaUl ^yifLalU ^yAjjU U jAj V); a!1 » AoLqIjua (jilt ujliili ^cJojuo CioJ cAljaall 

o^* i> J^V' ‘ penetratal residue 

j_kVl j • systemic residue (jr 5 ^^ tr 4 ^ ^ j*j 4 ^ 

jjjJaJ AjJl jJ (■_!. a. t rtjj <AjLii11j (j-^J A-^ ^cJa-i^u laLjjjyi ^ lc ojAill Aj 
J>» «JJ . dlL-Z-ll A_% i>nl ^_3 ^SIjjJI Aj.^1 ^ l^J iAjIAjja L^lLlAj - AjALlSI ^j-a^LilbojyI 

LajIa J—AaiUj • CjLuII A^jouI (Jib (jiuJ La Ajjjimjiil Aj-calij kAjlAjJ-dl oAA 
Vj ^LjI jjj^-iJaC ^_9 AC-j_ujJ J 1-vVi ^-jll lAjIAjaaIL jkAaj^ll Jj* ^>1 \Aj LllliVl A^a jLLa 
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la-J A-«lc AA*-o^j . j5 L* V) ^J5 —a 




<JuaU-fl 


>*' v-H* 


,j4C:j-l_w AC-J '/I -X"-i ^ji^UAilj J y 

• Aj j^Ajg, H 


C 1 A_JI (jr ^ L-^Lffl jl * jU OJ&U 4 -LuuIL Jjli JJJU * , --J sljlA n* U J u<^ J 

U-^J <1—3 wLiaSj JUU lij ) ? b ^i-V> j >&« 


» I *1 
U~ >^1 


a JuAI I (_pal j-^Vl jj-$i Jjj] ^gAj-J tljLjLlftll 0 ^ jA-g-J fj\ vUa vIlu A3 j 
J l^yi nj , A—uxjq JjA_ ^ 1 jS^JJi lLjaI j 1-4 lil ^j jiv ll j AaInII CjIajJujj 

ji AuaILj a^jiLid (J^ajC. ill diaJl JjlB ^jjjla 0^ b*J ilAJLLall sift j-ilii 

(j—4 L^j Ia u L oj jjAjaIIj A-ail jj^Jl <_ji&V JjLjjj jJAa jx£. ,j_j jla l j_C- 

t j__ki 1 * 1 4 CjIAjjlaILj jLa ^Lkicl jl «A>Lci A iliA-*j LhJj- 1 j! eliLjl jrx 

jUft/lj ^j^aSI ^ jSjjj l$jli l^iLui^j Jj^aII ^ IgjLjil 

. J^aljyi IgJjllL 

^ h.w.4 A1 l-4ja1 Aj£ jlj.rJlj ^jL-uiiyi $ii£ fuill aAA 0 jjlAl 1 jlajj 

£jjo_-m^Jl jjj^L-aII jxSjjll c1jAA_^j i A-Lmla lL)I A—lx- 4 ^1 AaJ-ml j-li:i>u A^AiIaII JjA-II 
CjIA-xloI —C-Vl li&j ^jLbjjyi Ajii^l A^Jb-^all AjjljjaJlj Ajl i I i'lB A'v jouV 1 ^3 aAj^jj 

A_iia]I (j-4 ^flu-all Al j La lij frlic £Xj J ^Vifc^aJ j! (JjIauj £ Jj^ouV 4^5 ji .1 

4_j ^ ja uiaII A j ball AjjaS jj£| lJijjuj * £ jAlaJI AjA^Jl i jC^ 

pIajJI ^j-j uJj^LllIj AaJl Iaa L-i&ijj tolerance ^ jju*A) atJU cliili ^ 

• A. "n ajoj jA j Ajlj^H ^ jj j 

0 A “O a !1 ^-oVl ^ . uhi a <Sju *Tia 11 A Will ^jJJ ^ jaH ^Jc j 

A fill .all A-JAC-Vl ^-3 cAjLjVI A 11 a OLjjUlaI Aa^lUtll A *kn-ill j <C.I j jll ^ AjAC->L1 
JiA I A—ajlLc 5 .w" jjj ! j j \ i ^-ill till A-LLaii A j A -\ jj AjAcVI jjJ-uiA A_L^ 

0 — 3 L tolerance A jA-aJI £_jJajj A_ijl Ajl!1 Jj^-oL^oILj 

4 i^v 11 1 ^JjA_*-<ai A-3 j • 4 uaj1_ju31j <jjLtU^Jl iJjL^jS/ 1 LT^" C t-L Aiijjx-all AjAcV I 

^3 L^jU Ll al ^g ju^alll A jA-^JI j 1^1 a%4 m! JJ^j wjIAxuJ 1 A-allS 

^AaL^Jl ^AikiuJ CiilS ^jjll dilAiLall AjuLuI oAA ^ ^Lilx-fu A j3 3 . AJlSI^I 

Awajlill oajs j.i.r«j j . D.D.T, Jl L§-aaI j (j l aaj ^U a v j-. iIL Lb jj^=» wLI^jVI ^ J j 

Lub ^liUuj-^Lj L^J .j-i-J JjaII iAIL a^-oIAj JjaII ^ ^ > 1 Aj^ v jl XSL 

. AjicVl ^ aJ jaII S jL^-uu <-*1^1 JjaII j JLxJI 
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Ajilll jjc- ji SjLuftil Ajj&Vi i—sliUiAd di^iU 4— 1 —12 

a_uI AiJI jl j—oJ) ^ic. _ ^a3I L a j\ o^LoIIj Aijic-bU Ail^l^cJL 

jL ’l l jl ji ^ \u rTill jl ^Ljjyi *LjI $ l2-x.Il ^ i\ >, ^j]! Au^L^iI 


A A jfll l s—a\ *.01 A _3 La ^ *-» a !1 ^j, a» j-Cn Vj - ^Lll ^JuLj 

^LliVl e-Lnl diiiVl vIjI-Xujo ^LSj lo£ _ <j jLJI JjU jl a^jJljUI j s." il‘ j^alLil jS 


^» ji.^v*<\ I pUul Ajj.^ a!I (JjIjjLiII 5 I ^jj j^ull 


jl AuiUl A_LqIj a\\ AJJ ^ A-jUaHI v—ljl ^ i3 

iliLil» A a A \a\-\ LujJLaJ! <- *pji-vML j| jl JUjjIILj 

jl A_lflj ^ a ><lu\ L.a-kN frliiil A_j1A5 o^£j 3 a 5LU AjJLjjJall jl 4 jjLu£]| AjJIC-VI 

^g-Sl jl 4 A-ia^ilj jl A,axJn jl a j^_La 4 aS^I^LJ (jdaJ Ajj^aj jl aLj^u 

0 jp. ,_3 tLI ( L^J-lai J -A' *\ <J1 ji 4 Lj^zw jl US oJ^-iLol! 4 ^ x i ^usux \ ».j 


• a] kiaII ULftjJa (jJjAJaII jl ^J^A\ ji jLifl jl ^jUAill 


CLil\ j lil iiIl$J—wwJI 4—Xj-caj j_Jaj JL3 aJLm^xaH ^1 jUl o2Jk> (JLa J Llu^j 

AjjJbt-o ujIjjLo ^ <jjj£=oj AaSj jjc. dul£ jl t 4 iji a Jjia. ,j& ^ I^jLjLui 

XC-IjS 4 A-J ij^LA jr, f 1 aAl _\ La t lj_c. L_a\jJaj lIijIS j) 4 SjLio 

AjlcS /1 4^1Sj3I CiIjU^jLjJ 13 IaJsJJ AjicSfl CjliL^XA ^l^aLJV Aallz^a 

vj-y^ a* ls^ 4 J 3 ^ o* 

Lua ^,-Ic. o^LiLa A-Waj L>0 AAjLlIa ji aLqISIa l^ji ^-lc. O AoLil 

. Ajic^Vl ^ aJjjJI ojLjII l_jUoI L5 Ic. j U^LuJi 


o4_2 k j J a3l ^-TbftljiLa c.l^.%.1 aSjjLIaII AlaJli ^3 jIuiaII j^Jc-j 

AjwcVl JjUiJ a li^.1 A_xjIjJ 1 A_jic-Sf1 djLfiLajcJ A-UbiJI AsoUlj Ac.! j J Ljlcbu 

UicVl cjUL^ Sua!lui ^Lxtb Codex Alimentarius Commission 

(j^a JJ-4^ Cg_J <■ fliSj LjLjV^ Jc. e\l) Ajic-VI Jai^wj l^a' 

:iaj j ( La jiC A_1 ulj 0 ^AaLajiL ^JLtll (Jj^ ^^-3 CjL-jVI ^iL 

.jl^all oiA ojlaj A^j^j jj l^Jjxilj oiA d^ILl JJ^J AjJ^-Vl 

^ j l^LjL^a j A_iic-Sf i l^laLbj j^^ jJ) Jj-oll ^ia>j Aaz15 JjVI -> 
aJ^UI ajlj l^jjllj A^kj^j c^LA^^ioivU o2jUI AallLxJI AjIc-VI ^ 

aj>u^ accepteble daily intake (ADI) UL^S cLill ^ Lu 

JjUy jLUVi J 4j_^iLl! JjAzJI &AA ^ j JJ 

LUill LL . A4 .LlAaN jLaC-Sf^ j^-3 AuLw ^4^5 ,^-L LaL-b^a o^La A—-o 
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f jjj (,>>» ? /f ^ 5 jj2 CjIjJ^J ADI U«JJ l^-j £ JjOjoUlfl 

. 70 uj^ u- ^ * ^ 350 ^ 

^.jJaUcl) ^2rv >l . ajU 2LijL_S L5 Jill jlj^all ^ i-AN- 4_ ojlill o2& ^j-4 < / O* Llu il 23 j 

J ^ijaJl <j2al jU)U 4 lUuuftH ^IJj 4 *.«^ll 4-LunIb Uj^iJa ^IjUjVI CiLjIj 

^_flj^_Iali s » & , Vi /y. 1 1 /IS Lj^j^ <_aj1jJI a i teratogenic 

C I V-C - ^1 £jjjj ji ^lUaj jl AjIxC AjI ^^3 32U AjI ^2zkluJ Vj • lilb 

.1 fljflLjajj ^j.a m/ilt 2l ja 3| (j^u-b 4^j2j<4 &2U1I ©2A (jSl ^1 La jl £_nll 2x-a 

&2_gJ 4—rtliJaj oJlLo 4 _jI ^t jjj t* \ _«v * pLjaC-Vl tliUj£Ul! l-ilb ^^Ic. IcUj V] 

lIIJj 4-i-alifc.j <Jj2jl ^ ia-\ 1 l^ijuj jiiljiil $2A jjjxjj - l$Jjj^2al ^11 jllI 

S jI~>jIL 4 -a lg a H JjXll j! l2Jb ^-9 L_$J A "k UsLlJJjIj l$l ^^jJl <Jj2ll 

. a^VI ^ aJjaII 

ol fl-1 L-A2)2cl ^LL ^j-^ 51 ill c-LiJaC-VI tllUajiaJI ^y-ll J-uijS D^Lc. j 

^-laiSjjSll ilit-C.Ula.\ ^2S ^ a 1^-ilc. Alfilj^Jlj l^JjuialLaj ililAL >vall 

A . *'.j>A Jjjc lliaj Axj Uj5 AiuaII <J_jjill ^jJa Jaij l$Jj29 cUbcVI iliUjfUJJ 

# {jj^iixJI j £jl jB t-iLIU AoicVl jjTun.i 

• ^ US i"'\<t: ^/i-v a 4j2C<V I lliUia^a o^lilr I 

iJjUfl 1-4-1-12 

Ajj&^a jl aJjjiLj A_i*_nla S jia^o L! jll ^UJI t^IU Ajic-VI ^Jaw a \i 
jl JaiaJI jl ^-d^aafl d^ljUr. pt£l tjjlB IAA jl J^*jU tilj 4 

jJjj Aiu.4 Ajjl* c-12x11 S^tCr l m\ ,>ii Aj 3 L_JjC-^a JJ& Ljl ^12x11 j! 

• L_j jC-^Jl ^ yUaV l ^yJLulall AjjL AilSj 

(j^SjJaj <_2^j2j Jaj flv^11 cLyJlII j. g La AjjUll j! j-ail <> fl l i >ii 23 US 

Ajic^U A-LuuHj Almll j!2j 0 ( _ 5 iC' jj^iUla ^jj 3 ^^1^ JaliaJI j\ i aJ (_Jj5j 

2-J jll ^5-i jLaJI jJb LftS 4 jjB ^ujjaII jl (jLSuall Jjiaj (jjlll AiliS 1^j2 jjxjj 

4_jjUj sjLj> (j-6 j i Annato (S/x <7 orellana L) *uJI <JL^> ^ill 

i_j^II ^jjJ jV I^Jaj Ai .nil ^)1 ^ e, c. 1 ...i) ■%.’*!» J * > J - ' 1 

AJ^LoII 2lj— a! 1 J Vj . cl J+Jc\Sll £^\ AjxjuJ vjLwall ^a-ujjui ^ LiaL J^Sj ^. ub ll 
> l^-Jc 2_^aJ Aa* jUa qjj^ ^_3 AajiaJl cl-iill jl^-LV ^U^S ^ 2 Vl u. m 23 

JOX. J aL .tiiJ ^ >U 5l wl aL. j (Jllij ^1*13 cliiJl < £S . n 

■* * 

• A^j^)juui 
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^LA-JAcVI J^C- l\ j^all <jl jUllC-^l ^ Ai3}M ^-i^jj 

t ^^al-L-tajllJ J ^jjjjlLS 4 -aLuJI (jAlxxdl (j^ IjIjI y^ti -uLa2^fl 

i_ijLall Alj^all ^_9 ii jOa!ijj . AjAC-V^ ^ LluiAikJju.! La lil AjauJ! AjIc ^9 cIIIaj 

jjl' J-* CS-3 3 J—a J— ^ Vl ^liiJl Jjjt ^ 

A_jA^JI Ai-wil j "i-/: Vj ^j-aL-ia^)31 jjaLJI 10 ^)-£l Vj 

. ^L^illji aja^JI ^ ^ cj>100 (J>« jj^I <c.j^-a La 

a j j, .^1 1 ^^-9 A-_iC.lL-*a dlLjjLa L$_JI l al .>lA\ Ajic,^l ^ VI -Ljiij La£ 

: (j* jj^Ull ^ 300 Cy* j-^l ^C^jluj^I! o^x-ail 

indigotine ^jj^isV! - 
tartrazine qj jl J *>11 - 
sunset yellow FCF ^ ^ ^ o-Aill “ 

carmoisine j^ll - 

• <j^Ldl aAA (j a 2^3* jl 

• (j -4 uj^^l ^ *3?* 100 (3* jjSI VI -LjaJjj LoS 

brillient blue ^ ^ ^ ^kl\ jjjVI - 
erythrosine BS u^jj^jV' - 
ponceau 4R j 4 - 

t^Ax!) fj jVk j Vi ^ vyft Ajclik-Jl AjjLJI AljpJI oAft> (J^o JouILLa CIJLaxJjujI lil j 

. (jjjlLdl ^ ^3> 300 <J-* j5S SAjlaII Ojjx-cill fjk 

ethyl or methyl p- ck^V 51 J lJjLjVI CjUjjjjIS Uu flAkU aIc-j 
^ *3-^ 35 u-* jLSi ©liAfl ^ o>£jj ^a^ Vi apo 8-carotenate 

illlx. j.a^.a3 <JjLj j! j_a <_j| ^JjLja] ^Aj£. -OjIaxII ^-jljill isjiij L*5> 

: AjjVI Ajj'AiJI Al jaII 

^j_JI — A jl ^Lifl — — SaJliJI “ dLa-uJI — jA 3I — AzkJ)l3al! ^k^rdJI 

. aII jl ji (JjLwJI L.nlaJI" 



-14- 


A&k UJ1 Jl^Jl 2-4-1-12 

jl In, J U1 Ji 4 nr.^[l ^ *tl l 4 Irifl l *vM Al -all Aj.lxJl Jllbft 

(jj-la ^J1 Jl) ^JaTi SaLc j ( 4-jic-VI ALuj] 4 _Ojoxa]I SjjAaII *ba.Vl ja! £-1a j! J^b 
LflS t c-Ia-rJI ^^-9 j wiq'l t$j| Ljjjlij Aa.jA ^-A ^ Lj clAiJI ^ I^qIaVuJ 

^ hfl.0 i l > Jj J • J .mall 4 ■%. . ^-,1 j^jJa vll m ^ A_JaSL, 2i\ ja ^Ia^JaJ 

a! ^IaVH Jaaj Laj a£LLu f .l jWl ajac-VI ^La^ILi A-^UJi 

. aJobL^JI 

il^Lj jju-uJI lLjIj jjj j^>J1 j CjI il jj ^j&II 1 J mSl <_gjb J-C. 

In.ft'V ^-9 pA'vTi-mS CjJI j Vj "b 4_h°il^Jl aIj_aB (JJJ ^ja Auijll ^jOLIj 

4 **U^* m *11 l& j>\ ^A& <LjJa S A^a Aixt AjAC-VI 

L-JjiSJlj o jJ-^aiJ\ j ^)- In ill j_aj Ja Aj (_£A-H jjjJ^j-SJl (j An a l - ^ ^^-Sl plAxJl (Jjj^jj 
^ ^>iaB A \f at ^fcAaaJlj ASIjjiilS A lA ^a-v ^1 1 A_ulA jlB SaLoH aIa^jui! AjI LoS AjjI^^JI 
aJ! Vt ^j_A (jj^JLia a ' 1 a> ^ le. Aol—i-aj aJI LaS SAjoiSj^aB CAajJ^VI J-ajJ 

£-A jlbJ V i^LIaSj JL-J ^juaLijS A^-aLa.j L_i-S jaII c_j tljUiAljJfl aI J-il (jAa_XJ t5 —1& JJjJ 
j j ^jl. ta B (j^a lA triVI (jtAv-i j A—lc (^Aj3 Afl £ I Axil Aj< ji LaS AjiLkAajj 

Aj uiiSU A—h^alix A ole. A a. Aj^jojLuiaJl j ^^ 5 -^ ^, 5 ^ A_i£i^B j 

Liajj l^j Ajjftiil j asthma lS^ 3 

JaL*jU ^1 -kjJl ^ ^isJl ^jj ^ -,1 j-a.jLS 0-7 (ADI) Ja*B ^ 

• Oaauill p*£k J^A 049 

dtfjLj^j_uiD a ln n iLa> SaLaS l_ ii^ \ <^4-^ i— l^IIaB 

jj-ajjj . £a tX'Ml AjuLo SaLaS lilujjS-ijjVI ^ jAxaI-v j AiaAll cU^VI jAil AjuLa SaLaS 
A iM* ^LjJI 4_]LoIj~ A_jAoVI (j —a > »->»U A-txsLa* SALAS' - AjOLaIj lilujjjuiSl < jaaIa 

j_&j ^jjB ^ aJI (jjj ^>3 0.5 ^ ADI ciAill ^ Lajj I^J 

• ^_iAA ^yAa^l'vS (J^Ia AjLuLuJ i S^ix-ca3 Aj*iAAll ^wa L^V ^ AjjS^j ^3 A^ia O 

^Lflj ^_9 Vj ( j UoB j S^JL-«jiJ I ^ AjJlxill AjAjui jA aJoSL^, SaLaSj 

jjL-aaJl in_a*v liLliS ^AaJLuU jJh j . LxflUll ^ .^1 /iS^Jl bj^Sj t5 Ic. uLiS^ll 

jl—AJ kmi ^_9 A-»-«aL A-Loj JIaA j . l! la. a1 \ j ^j^aII ^jLxIiaj 

tl-il j^iill j jAc. ^ ] e. (JaLlLoJI ^A AJbtil! A.1 V* ^ j pAjg ill A^ViaII %-ljb^la^B 

jl till jjiJL-J AjjjILoj AJwAJ ^Ii!ij| J& \j-v yi AjjC j . ^ a Jn ^aLJl -lajuj^Jt ^ ^^ajl j ^j31 
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j_£Jj jialit j o j t ,ASk II jajJ -L*»a jja(j liLjjiJI «v\j . CjjjjSLII ,^un£l ^JL 

cliljj j a ^ aII h i - % SjLc. ^A^JjlcJj . 4«0 ” 2«5 =3 pH ^5j .lie- 

A ia^H ^ in j • ^jjjjSJI JiUjaSI ^ilj jlij <jjj>5 ^ lil Aulc-IA JII jAj - aJ_^£JI jic , 

' UJJ L>° ^ 0*5 ADI L«JJ ^ £ ja^a!I 

j 3-r 2 ^ ^liLaaLoj jj jrw.ll ^ Al^LIj ciLjjjijjjJ) 

.Basilhis mesentericus y* <jc. j^ilill C5 i^iJl :L*i5l a^jL^j jLill y± -Lu£l 
0.25 ADI L_iajj Igj ^ jahiaII A^oSJl J J^juuia j«JaC> ^j^xaIsw JJJAJ jAj 

AjjllIi <3-^-^ ^jL-Jaj iL p h. <JjJI Ja jjjS ^ ^Vutu jXj . ^jjii ^ ^1 jJkjLS/ ^ya 
^3 A. ojLaS, jVI A^ £Jjl-c 3J A-il VI ^ X0-1 

Ja*iijiM jjLJI Jj^ iy^i 


A %JljLja ^_9 A—«-oLi. ^Vi uTi XjjjISj diljj—ill ^>LI j 

L \ I 1 A 11 sr\ ~ jj ^ j.i^ Ua> ^Ljjjjillj • ^ j^klll 

<->fl** I l Lp&Vi ^ Clostridium botulinum LjjSj 

<jjLa> A^uiljJl <JI jjj Vj . (jjji-ft-a l asKj Ljj] ^\\\) Ajic*VI jLL*j La^jI LaS 

^_a <_jlc. lLiLS ja c 1 Axil ^ (jUjlj La^Jl lIuj A&a . j^Ld! jjik ^1 JjLIlJ 

£—* olj3—ill (Jc-l—sj jj-Sjj ^-jllj nitrosamines ^LuJ jjjiiil a\* J l 

jaJjj jl Jclijll lx$J (J-S-ajj . (jj—i.VI <jic.Vlj ^>jvlR ^ aajUjII I 

A^q jJa iaiJI (J-4*J A-JiJljt-o jj a^vjj C-LjjI j pIjlaVI tllliS 

A—cU^3 ^ Sj . A—>lLi->il' jj.a (JjjjILill ^1 AVt xj C5 J t_il j-^VI A^^alA. < j > *a 1 lj 

CujjLiBj t—ll jj-ill J ^LaJall ^_L> j-^o jj-^ ^ Jaj Kaj ^j-twA1I A-a jja^ull 

4. Jaj l-k a 31 ^LlViinl ^ (—fll jjojVI L-IVJJ . "jjjUl 

jl tlujj-iS j-^0 ^^-Llnil Xj jj V ^ A^ojLuJ] A-jjULiwai!l <—jL»ujjLlaII Aj ^n VL^j 

200 ^g-3 A J A—Ijljijl Cjljuj-iiull \ £ * cs - ^ iS (j^ <^l jiill 

• UJ^' C5^ ^ jr* 


l^jal A^i^unl IflUa^o JJ^J V ojL»-^l Aifil^Jl J jaH { yA jA ifA JLaj^iSlj 

ojL»Jail ^Ij-aII La Jji£ -k^ jS Aji VI t AJaal^ oJlLoS 

(juoLo^.1 j—^ J LaS , a^ajLJI aj^^oII djLi jL-aI 1 jl j j^uil iilL^JL 

Vj jLuiiVI j.jJaj jiI j~a L^iS l 5 \ jlA j j Aj^All j^xaL^j liLjjJI j LLJLiJLJ! 

• jluiiVI clAjJ aJtxsLw oJLaS I^I ^ViJ J y~* 
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».Uu&U AajLd! Jljuil) 3-4-1 — 12 

jll ji j»-aJall jjJltXi jl £tj jjjl ^ia j\ jjita ( _ 5 -ic- oj-lifl tgJ jlj-a ( _yAj 

jlj—«Jl uu.--.nj qjAjIIj jjlxjj Lu 3 A ■ .at •*.j o.lni^VI (jc ^jljll j AjicVl ^3 

A -v ■ -i i L& J jjJal jOC iTlIl AjjLal! 

butylated hydroxy-anisole jjjII J>^VI i(<i£U. JjISjjjj 

butylated hydroxy-toluene (BHT) jJl j—jjljiH j (BHA) 

ascorbyle olluJUj dLjjL^jili 

C5—-’ —uJISJIj J (jo-aLa.j palmitatC 

^ BHA & BHT g-a-xojj a-tocopherole 

^ 4 2-0 aX-oSiU Aj-jIaII ^aS *>i& <ja (JSJ ADI 4_La£kHj 

1.25 * ciVL_=Jl ^ 0.5 ^ BHA & BHT Ch» JS1 
(j-* (j£ ^11 l^ASj (JASaIsJ 70-0 & lillJjjSuulVI 

j-aII ADI Lfl-j ^ J A UUQ ^5 elu-joj LoS . fjjj ^ <jjj 

<^-3 u — > -q 2-0 j ci— jIjjSjujVI —IiaIUI ^1.25 ^—$3 3— jauJafl 

lsj^ ji • pjjB ^ ^i=J! ^jj <> JSS a-TocopheroIe 

• ^j^oaL^vj (C (JAxaI^J ADI ^fLa 

(j>£u A a a Vw ^ LgJ oAjuiSU 4jtiLall jl^ aII <jA IjjK-* ^iVluijLa 1 JJjSj 

A . * JLiil ja ^Vlmj ^jl fj £aJ S-1*ji£^U <xjLai! $\jA\ <jl LaS t A_dc.li ^)j£kl jjIjIj l$l 

VJ • £A*iJlj A jUi rt il L Jjlaull JSa t Ajaiij ^.Ijsi]] L^jat.lVunl ^ V-lJ jl 
^ h« -4 jlaAjj (JliiaVI 4-iicJ ^ < r 'yj oift 4 jl <la^La c. \yi <i| 

. J_p3 jii! !1 a ^3 l^al.lVj>iil 

J* tertiary-butyl-hydro-quinone (TBHQ) *±* c aaMuA 

^JJJ^ LS“® ^I^IjauVI 3juLki . O^a^'yi (j-A AJjjLo^j Lj^x^JI Jj-9 Cll.lj 

. ixutjVl (JJ-ill JjJ ^ oVt -Ul VI liu^olj 

iLul^ 4-4-1-12 

k Liiru ^lAjl JjaII SJi! 3jic-VI ^ j! ^a ^ Ja 

L^jLiAAl A-^Lk^iJl CjIjjjUI ajj-^.^ jJLaI^V 1 jiijj ~ . ^il-vV. aII j JjI^S^a]1 

. L^aI o lj AsLliaII >AaJ)!^UI ■." Ali l n^V l A_u!a*JI JIjIjlj j^II ^.Jn* a l ja>>lj, , A c.Ia*J1 ^3 

J r An^)S\ ^Ljj c-iJL-iJi iS A l^al \^\ Jii £ ja^iaII jjuC JLil-iji>JI ^j 
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JjLiyi 3 ethyl citrate JiJuVI diethj lene glycol 

^3 dli jjc. ji JJijyi mono-ethyl clher 

. A^y —,vij j^aII 

Cillwj^waJ 4 g.{u sl\\ jIja!) 5 4-1-12 

V A—AC- V j^ I . s \^ 4 r. j ^ -s. a ^Ailj ^£1 A,«£iu 4 ' - £ Al ^caj! 

, <_jc\ li^tall j AjJLA.tm s" A^iaH <c. aAA ^jAjJauJj 4 J 5 IaJS ^[1 ^_il 4 jV 

LSjjjjI J _$-3 Aj-iuiaILi l_A jjjJ=J 1^1 aVLmIj £ j-^aia!) J7X. i" A «fr£idl 

^ j —— J dj\ — olj jL> ^iVi- . sairole J jjh — Jj tonca beans 


-ijjy 


j is* 1 monosodium glutamate (MSG) 

jq^k a\I <-jAC-VI ^otia j_A JaJlII LgJiaL-b) ^j-A jjAa^xIlj . aILj l£qjqilj 

L$.aI A^TuAj ^lj jjC. dill j V ^ Ia£j 

(j-a j-L£ Jjll I ^ T^a 120-0 ^ ADI l$J ja^aII AjaSIIj Jj^ ^ 

^ * * r < 

^IjLjjjJa I-Ijlj Ljal jel i \\ trij \ g.i a ojqj£ UjLaS ^^Aalauj . ajoll j ^jjj 

maltol JjJIaII J La£ . tALilc-Luj 4 * > >m Axj (J jjqj ^IAx^aSI j c j i 1 .UJ 

l_£j ^j^ljuiaII 4_Ja£11 j Lg AST In (jijmajJ llil (JjLjjqJlj CLLj^aW ^Jl i A3 

CjLjS^ <jL-ia , yij Iju& j^ »<i>B (jjj lIh® 3^ / ^ 1-0 ADI 

JjaJI ^ Jluujyi <juL 5 artificial flavours J fragrants 

JjAJI flAA ci^ 4 ^jj- 9 ^1 l^al .vfwlmi ^jl j3j . iqauJJl cLiL^SIaII ^jc AjaUI 

oJlA -aJja! (j-°J • 4 ^-o^£la1I JlA-J! ADI LgJ ^^A llia lIsLjjIj^a I4J ^-Jojjj, Lai 
JjLjja JjlAij LiLUli <_aj| j Ethylvanilin l5j^! eijUSjAfl 

JjL_j jjujj 5^£UII ^_=^1 j (J-naphthylmethyl keton uj-A^ 

. ^Uj a^UII j J±xj ^i!! piperonylisobatyrate 

k*M ^ujc. ciLkud 6-4-1-12 

•• <• K ^ 

^g—laJuV LgiSlj A_ixjLiii!i eiiljjS. aaIU L^qj^jlLaj oj^Lrdi oAjAuj J 

. jSjjJI Ajic-S/I J Aj^cVl ^ 4 jjljjlIJI ^jLjSJI JjAaS ^AjLL-jJj AiUa 

jl aJjjaa UgjL c. fl ^—iJl AjAoV^ ^ jl jaII ^I.^VuJ ^jLxjjaiull JA^u oAlcj 

. Aj jl jzJ! k—li AjJai^-iA 

J-axaII j^x=w aJ a CjUSjaIi ^asI saccharin jA^j 

^ -Q-g *-n 300 J^L»J A_j2w jA jLj - jVl ^5^ ^A^kluuj Jl j Loj 1869 

^ jJjiJ ^L_jI A-irv^jl A ijc. j ^jlAaJI uJl jjh Ja^j j - Sj>l^ 
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2.5 £yj-uudl\ 5_ia£!Ij after taste a. JjUj a*j 

V] . a^Ia j/kJ gUl gju ^c* dijjlii ^>M o jj l 1 h° fl 

(L<ugJ) (JjaJI gixJUj <aI .\VLjml LjujSj (JjAJI Sjic-Vi dAxjgdu J 

• Aaj-oIIj gLiJa gg£j ^ gjgl^dl J Alii Ajl^iC jjJc. l^jA^j <j\j£ -lagiLij 

1937 fLc j_>j^ ^ij cyclamate ja ^lill ^jJlj 

<^-3 <-olAii-wi £± a 3 A_iLo1 gA-a l£jS^i djLa^Sfl OJ-$3at f-J A^IaViiAj 

jijojjj , A_jaIA]| Jjlil aj A_ujjjVl (JjMI g^aauj 1970 ^ oA^IaII lIjLVjJ! 

a_>ja gl VI ijjl jjJI cDLaLjlaII after taste c _ r ^L?. k C5 —L»j V ajL 

11.0 ^ 5 -^ A^al.lVi u>V gj-unlll AjA sA\ J , jjjS mil Jtxia <- 30 JaUj AjjV-*. 

• UJJ t> 

^—3 ^ A j/i * nj gLSj 4 ^jj| Aill A.Ajdl A ajAC- ill! jl% aA g_A dlllcin ^jJUuJjAIIj 

• <aLlI 1 5 -^j^all (jJc- ogLiafl A_il gjjtlii Aljljj £j- 4 j ^j-iAaLall 

\ xiA ^ -aIL . ti l ^jX-uia 5 I ^Jc. I a g ljl JlL glAjAa*. gLj£gA gVI Aj^jjj 

I.?.jj Ua2J£j ( jM\ acesulfame ^liLu^Vlj aspertame 

aspertame ? Ij JJ-AJJj . jjjijyJl L-jjuJa 100 JJju Ajj^Ia 
^ y^fc^aTiH A-jjl j^JI ujj Kll aIa^Jj ^ac. A-uc .j after taste aJ ^^jjLa* ^*Ja 

C-jl ggjL^xdl gS^iSI ^ 4_UiaiiIlj pL-iiaS/l A fl'V gA dij’/i tiJLiAj . ^jIAaII 

0 

jlA-L» ADI Lfrj g* JA loaII A-La^A £_Ljj . ^.iia! gAfiLax A_j1jo^V Iglaj aAJI 
acesulfam-K- jh^ ^j ^unV l l—«l . j Cy*/^ 40«0 

, Li —jliil! ^ } \> .ViH c^jgi (J-Ajkij <jSJj mild after taste ^xi» -da 

• (jjj ^ * 9.0 ADI d-ajJ l$J ^^ajuia JI AjaSJIj 

CiUUaJI 7 - 4 - 1-12 

CjVL^ ^j -9 VJ (Jj^dl a aI^aS I^aIA t/ ixaIj ^ ja ^i a jjC 

^ l ' j ^ J A jj g glLOJuI l ^sLjatj Aiilj il!Laa . A jj* A AjjLliluil 

^jKB ni g 11 AjgS-dlj ftjl jvll AiaiH IjgjSJl yAi A Ji A o Al 

. JJ- 1 ] lIj! jLc Ifric. ^ISju Lj 2 Sa!l oAA gi 

• gLui£Al jLiJa JA-C* A_jjjuoJI Cjl jl AJ n ^Ijj <j3 g Uujtl l ^.^Jj 

l il itllg A^_AJgSilg g__ ^ A g t^ l a! . ^11 1 ,\ A ^ 1 A V**.id £t»A*juj A^lj Ia^Jj 

a jaKH gj-C- ajlgaJLj <^jl\a gC ^^31 j! pH = 4*5 L^-» j gA*jjV ^^jSI 
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^ pimarcin ^ u*j Vj , ^T^s-i 

. jLiU^/l ^ilc- ^ JiLt-cui£ ; i u^j JjJI 


4 d^lut^i) jI jA\ 8-4-1-12 

ji_£l jl £rl jo^ij aAaC- AaLuJj jlj^J JjD &jLc* 4 _}| 

ojj^a ^-9 \ «4llVuo LujjJ ^ LaA.laJ £-J jjl (^J^ 3 ^} 

^^Jc. JasL^j -1 j^o ^j-C ft^LiC ^alj^jii] A * n a' 1 Jjpdl J iojjSjkj jj^ajh vlj l :j-:^ 

4jtwj| j IgJj jlj-all oifcj . £jJ)dl CjI m i~w 1 (_^L=kUI £j jjall 

JL^aaj] £_Lojj ^gjl^iil TyVucvH ^Ij3 tlljjj . Lotc <Jic*Vl tliULia-a Z25 LjJ*J 


^<U 5i 4 JfJlK .ilj^_-4 4^Jj!ia]1j A il-s."t mjs\\ Ti J 4 qI - *' -N.^11 Ajili j£^fl 

. CjLS^oII ^oju Jl iiL^yU Iajj&j jl^fl j jj hLJ l^ 


jUmJI ju Lu 9 j*i] j )#A 9-4-1-12 

JjL_nill Jl—£j o-phenyl phenol Jj-La Ji-uaJjVl U*sEul 
<-!DL a-^jjj . j^li jLaS Jai^i j jA ijicVl J Ai^jll Lo^oIaVuJ j diphenyl 
JjLajiJij thiob end azole <Jjjl.ijjjai!l J-^ o jj-* ^ ^ .i VLn ^ jL\ JjUS ^ 

^Ju (J^ua JJa^jj jVl) JjVl ^JU <j9 . carbendazim benomyl 

f°35“30 ft jl J& X2"~0*5 Jc- <1* JU JJ^o J jLufl >aaj 

i-il (_£ Jill -LjuJI J JSl (Jji^3 (JjLn9jjjVl A-ilclj (^jjjoijj . AjjIj 60-30 3AaJ 

La£ 1 1 »7 J] ^-wajfA-’kH ^i-1 b !r\\ (Jj\-^fl X0*4 

ftjJS jjJj j-U hexamethylene tetramin t>°' j 2 X1 

^_Sjj liLJj c-Ldlj ^jL^H <LaljL>dl ^aJj • jL<ull 

j^uiftfl !j xjl4j ^_5 ^—TJl ^Jc. (JjJuijjjSfi (j^ diLol ^rx-ALiJl_j Ja5a 

jl jLjuII jlal jjj^) ^aj JaIju Li LJlis (JjLnill L»\ “ albedo 
.£_j^-q j^j&I 5-1 ^*■ t > L11 jl aj-L. j/jl 

L a! 1 j % fu 4_jji (JjLLaJl ^JiLi ^ jliJI > >>11 1 


4 .ijjjLa IjOLjj i jLajil j jy 4 _Lq C L n^jj ij j jUiiu 


liSjJ Jj^ll J . ^\ ^jg 50 , j£- <LLuall jLaili jJb^l 4 AiiaH 

' iSj*^ sSAjj'ha o^A jJjlSJLj ixiljiJI [ftjjujiXi ^ 

1JA ^Jj\_i^9 1^-C. 1 Aj9 jSll ^ i *4^ C 1 0) ^ 

, ^1 jik j-d sJjiiU fj (. y*. 110 4jLih.a1 y^3^\ 2 jlzl I 
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jL\ 4j j&{ 10-4-1-12 

L ^—lc l& (3^*-y 4—J _pli i~* dJt j V L?>' <jicl CjIsLuax 

J IjLal ^ ^kl ijliLc. j yi-^v a v^.jj L£ . jSSjB U j2ib j jUiVI 

J jl SjLla ^y_C. L3J1V L4! pl.2ill CjljjouiA Jill! Ja* 4 ik"i 

vli£j oiAj . J^JjSlll Jjjllll ^ J) t^S^'y <Jlc- Hi j-iSji IJaL^ 

_ 3 J-jLl ^JsjLoll Jj _^3 l! 1 sJ-ils l 0 \*) 4 1*1^ ! ^JAJ ,<JLuII 4..U, 4_u;jLa>dl Jl 

— Jj jil J- 4 I y* _ A -y ^ Jail J—<j!jjl!1 _ ili L a hi a - j£Ji Jal^aJI 

J-xiljC- — (jp^vill l a lf\\ ji ^>i*;j j| j j>> \\y JaljC — ^Jijlll 6-iC-LiL4ll Jol ^xll 
HL_4jjjl£ l$JL«l jJi jj-y} c ^_Ull A Q.f.^1 HLiLlswj — A 4 JI A _ajJIC- jHill 

. IglLol .lilxJ Jc. (JjJ IAcLoaJ Ja £-H»l j jA LaSj _ 4J.1C 

1—iA <j-4J 4 oILui ^ J.1 j A_LTkj^j Hi Jill J 4 J&VI HliLlva J ^Ha! jll 

H-aAVL..! La lilj IgjLal v^jjojV ^JjAaJl Jc HbuJ jI Jl 4 >aL>J 1 HLi3 

^j-k-caill j\ 'i*jj . 4 ^ .H I ,J£LL<J! tillij LIuj ^ jA^a ll Ail! ^IL 

Codex 4. J^T -Vl ■ ** 0 4 uA 1 AjluaJ ^ ill 4 . - J-l C^V 1 l—ll-—^L*Ja>a «■ <iV 

. ju^ll liA j jj. Alimentarius Commission 

HU cA jUaaIIj cjjll) 5” 1-12 

nl imjjVl ^Hljl <jLnVI plic. Lft-w J ijjjpJI hLI^ l^j.w.1 I 24 

wluLSj AJLtillj ^L-LqVI 4-_la3LaJl jlj-*l! J-^-J 1^>—laj jjjj^ixil jjJll 

ill! J—SJj Jai-lVl i.l <_LiJi f- l J yi > > ^ aJLsl 3 JJ-S! 4_j^pJl Hjl^LjJajoll 

1I1!jL-b-Jl oA-ft ^> 1^1 ii! J Vj . f ■! -> ■!! 4 ^ djLa^afl ^—In- V 4 ■ ^^ 
lll^^_*J (jl Ijlj ^iJaL^Jl ili3jl! J ft <2kjAl Ja 13 JaLaJl ^aL p! AiJ! J 

pIax. Ajjo^JI vIjI^LIiaII J -i ! j! jj i*-j A>-alik AJiaL^JI jl s ** ir*. ij 

j^-4 vJ-iiLl 1-A.\n ^ C-Lla 4 t ftjq_>ll ptl^Vl 1 >> 4, qV'iA. a! 1 j! jjl-MjjVl 

cU-^S/! I jjla Jc- IajjjIj LylS-c] Jc Sj^l^ ^pal^uVl Jal- iV i^ aIc. ljJc.la 

<J jLS li! pla__ill J 4 ^^^ S^LaS l ^! ^lAil^L ^ » ^\j V ©alc-j . jjLJVI J 

4—J^pJ! Ijl^l _kluall (j>* ■ 1 Ir. ^uaj^-cxkJ! 4 -vj ^ Ic . I.1A -JiLlLj ^ iL ^!_l^l_u/[ 

• streptomycin j pencillin j^LjJIS 

O^L ^ i L—aa pimarcin j niein j^-Ji 

2a3 . JS J LuSj Jl^ 4jic,VI ^9 1-4 J 

oJiLxS j m LSj^i! 4 ^_ijjjjV 1 % y i L^jo! liwlx^! <Luij^ 



- 21 - 


t ^LaljVl ^*J)AJI (^ja^JI -lai^, ^3 ^aAI^uA ^jlalVI djl Ana <^a jaAl <1^3^ 

jxC* Lj^pSail JLua <Cub.lij ilia ^ j ^ a\ 1 ^ja^JI ^j-3 ^L*l% >*\ ^ VL 

l*LjpLJjjJI ^ a\ ^1 a i A \ LijjSJIj L)Aj j!1ljj 1£3I Ja uj «■* < ^ ^jj|^>zkl3 4 jj| j^Jl 

^A=kJ— wij i5 La£ jlfl ji ^t-ilall pLi! L_&Ljaj ^ n-k { v ~^ ~ i ! ^ ' A 8™ 2 0^ ^ } *■ ' 0 

^ ic. a *ttl , ^1 _^e.\ 1 . 1 -. i l* \ ^ Ja. ^ i<*- * <fl » J1 ^_3 dAC-Lk—a dALaS ^i j . b l 

'’> 9 i (jOi^jjuSI I Ajj j . ^JaLaiall ililAHa ^3 4^-aLAj SaJj JJSl s—ijjia ^>1 - A i * J » 

a i^l ^sJl a \a\ x a II ^^ < 1 a~v* ^ *1 1 <x ilA li t 1~» mj l* \ 4—jjl ^aJl <*J-aljt«ail c La-^L 

4—ijA aIa^jJj ^*i _aLzsJl ojj_j-<aS! ^9 (jaiui j <blsjLs £} }**} ^ J • lli l.u V' Iajj 

a **Ml(^ lftt U ftjyj . a l>ij | a-n.1 1 4^jA i*^ lal^ :v a H ^3 a_iLjj 

Iajjj 2 *■ pH OjIaJLi a^JajA^ AJc f°121 0 J^ 30 0lxS 

Sjl j-aJI 4 j=l jA £-lijjlj ^3$Jl A£,jjji aIaJ 5j t 4 3 pH ^3J Aic. 

c5 ^a5j ,j_aJ ^gA\ (J-j-oj 4. fljSA.jl c-Li^V1 A *>1 ^j L m/ ifl ^jj-fi 4-alx* a 4 x ^i jj 

. 4 JJS jj£j JLa^il li& <^9 AjLjj 4j^jA J Vj 6-8 “ 6-5 = pH <^y^ 

^j^ill 0 jjjLaJ j^aj _jAj gJnuiV 4 h^l % o^LaS laLuUfl (jJU^jLaaiil La! 

^.Ic- J-uA.JL4 JJjLj 4 J (ja-4a tO^laall ^ ja^AI SjjS^all <jJu jlaill l^a 

X0.25- 0-05 lj4xai ^ <Jaia^ ^1 j-JI clH^' 5^J • f3A~JI 

tSUiS ^jjAajlauJI ^.\Vu.ijj . ^LtaJI Ij^J 4 hfl^. (jAAi jl (jaJJ LaIjj 

* w* ini \ ^11 ^ fl glxJ ^y-3^ a a^ile.SU a^jLiJaa o^L^&S X0«05 

Jji^A j-aij L X 1 ^LiJI ^3> tiill ^Ja-Uil tS-^C- (AlLj^lajJI j^aj (JJlil (jl^i jLluII 
- pH 5^^ ^lc- lIljIj i j±x*i jLaaJI j • ^2.5 0-2 ^ ja^J 1 

a ^v oj!^)^i!j c- ja^iII j 4lifJ ^jJUuaIIj LoiLu ^ (jj^J 2 — 4 

jSjij j-$-3 <^La 5I ^^-3 (jJ-LujLajall 0^?J^ ' L^IaAAj 

JAkall ^jj-Saj clH^I J-=kl3 JJiiil V] l_iiu Vj ^jl^JI jla^ill j^lc- 


fr A a JJaaS t^lLa^V' ojl3 4JUal ^3 ^jJSa^uuljJJ < ^ 5 —»-AjVI ^AALuljj 

^^.3 ^ jUJI ^U.All ^=Jj a^jUJI ^aj^ill jaxj 39 LoS . 0 4^. j3j 

*. fl 1 .All AjjAIIj l j. h4% oAa (JJaa t 3^ 1 0 JJ^ O^ 8 

J 4_CjI ~1 4>iall ^lAjuj OLil^pk ^ ) A3 LaS . «— aLs_^jl 4-j^b j) 

. ^ Ja__ 4^. ^—lc o3cl_^13 ?i _jill J_3 JjAaiala j j S~^ 

^3_aJ ^ s H^”u>iail jnAaj ^illi <jl V) A^aa j Jl*3 l& jj-ila3 LifuU 4 _jjU J jl-L i lS ^ i jj-lI j 

jill ^ a ^jAaj . 4 1 U\aII ^jIAaII ^jAAjJI aL-AaB ^Jl jl 4jjl£^al t 
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klAjjJ-wJI Jj-lJI JXajj tpl-lilLi ^l*u i La JS ^^9 4 j jj-* 11 iHJ jL 'n aSI 

. jl jji ji <» j^iii ^ ^ 

e_ijL_C.jll ^LfiLja^aS j ilil j l J w**« l J |aj Ji9 <jl 4 jjuja11j Lai 
JjjjJI S-iLjj ^Jl ^ JjJj L$jl l^iCr ^ t jjAAuilfl ^IjL:Ij ; PlJj ^jaj jjJL k ! 1 

U^all—J iwjjju V j .CjLj^- iL-bL liLlj (j^p9ll-a 131 4 .^ aLkj w ft VII jj 9 jj 
<jL_l kiUj j a \W (jl VI juul l 4 r\ /ir. 2 ^IjLjJzjlaII J-^aC- ^jjlS_Lo 

4-xjU 1! 4—<j-m^jj IJLgJj 4-3j^)*-4ll jj^l^^aVl jpa (jl ^ jj^kll ^Ljadl 

uIjI ^L^JojoII j!LSI j)Li Ijjh j .jj_S- 4 j^a j) aj ^jSV <A-*a^)iII ^ijjjj ^hLLJI jl jjljj^il 

oj_Sll ^..uTLa JL-Tkuo 4j ^jxJl ^LjajaJl 4j^li]l o jb j^a l^j^jlij ^LuiAI AjjjiJI 

k. al e. ^ ja pencillin jjjlxiuill <j! ^jLjjSjaII kn*r.! 

. clAj\ jah sjloi 3Jl^ ^ L^ia^l oxytetracycline ju Kj^ l JL L 5 uuiSjSfl _9 

jl Iftjlj^Vt jjiA j\ CjLjj-aj^Jlj (j_j^| jAll j lIiLjIjJ^JI ^-fljL-C-l (JjUj * 2 _Ja LaS 
Luj L_fljlc.Vl ^)9 jJj X 1 0 (j-o jaSL jjjijajauJI <C.^k-u <j*a ja3 iJl 

■ ^ 12—6 on 

cstrogene (jaa-jja-mVI i_DLc.Vl ,^-11 sjLc. eji • > > ' iiiU j 
J estradiol B ]7 Jjjijj—u.YlS 1^1 ^ jl progestrone Ojj^^ jj ^'j 

£j-uj Jjjjjfil ftlu l$il cjjj . trambolane acetate JV^I Jill CxXl 

oJulII L^u 3 tllLlUc. i ^ L l jjV< "k >* \ m J' Ci ^jiA xu.ill ^ ^Aiil 4. tLr. 

Sc US s^UjJ thyroxine Qy'J* ^L^ua !i$J j . AjijJI 

» ijuxiSlI AjLqc. ^3 <i 1 ,.>irt]l 

jl (jl J - (=>—^g-9 L-ilJj^j^l oA^j CjI jSjlLq ^jVI ;n ^Jj 

<i:ill ^_s 4 jaUIaII ^q j Ul l j_9jj ^ j a s t \ \ >.^11 jjlS Lojj j jj^l jJI 

(jl <Ji ^ J.— ^ - a 3I (j_4 4_j! V! • 4_lLja*Jl 4-V „-, yi ^jJL^call ^il A^iaLiLJI ^"> 1 

CjUSjIa ^Sli Ayn; il j J!jI‘i 1 ji^l ) (jj^-^j /^l ^3 2 I 2 JI ^jJb aII ^LiL 

A\ .qtHj (J-JjJall (_^^a]l 4 -v'I \ j l jjjLj (j>^i -^-3 L^q 

i^jL-a^L laII j^all ^Jl ^j IjiA j! Jjj V J * '—lUVI ^-9 4j^aUwj ^jL^ijjLl 

• jjLjjjLl 4aj-ui]L SjLjall l^j l j m 1“> ji 1 1 * 1 jfl i1a !I o^A ^ cl jjoj 
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o ji Js jii liUS^aj 6 1 12 

Dioxin 1-6“1~12 

CjLi £j^ll a_&^ ic. UJ dioxin c^-W 1 -^ H ^ 

j j KH jA A_l«jji ^AjjSi yiS_y» 30 ( _yi & UjJC. AJ JJ A-oLjII 

2,3,7,8-tetra-chioro-di-benzo-para-dioxin oi —utj_>*— 4 ' <^'— n 

. (TCDD) 


Lu«j 4 jLU yu& jj Uja*. W L$400 i> ^JiJ 

! i^jlc. auta-a l$ia 4 jfi i.il (Jii (jS^J 


- (PCDDs) = poli-chlorinated-di-benzo-ponz-dioxin 

- (PCDFs) = poli-chlorinated-di-benzo-/rara-furans 

- (PCBs) = poli-chlorinated-di-benzo-para-plamyls 

^ SJjJl <i j£> ^UlLij -OjjSj J OJJJO jjL-m £ U* J 

: <jic.bU 


. '±AS Laja. fJ (j-jll ( AjSjl diljjjJt W-^j) i3J 3 ^-* 

w 3 } 4J • p°850 6- Jsi ijj* UjJ Jc f ^V uj^ 1 

. ^ ^ ? °1000 Cr ^ Uj* 

. c!jUL!i1uaaS( ^ — 

. U JJC j CjUjlR J^J J^U<A* — 

.». ~ a_L* j ^Jc. J ^>-11 Aje-li-Jl Cjjjjll jr^j dAili- " 

. ojjajj' 

. 4j_>dJI dWlJ jjjB dUtwdl t> >&1 g5U jA - 

. l m i d jJj yu-nu j ^ Uijy. 

j_aJl \_JjL iyj La£ . ^Ujj9 <—1C-LjuS JliijjJ' jUj u? “da jU dl^j US 

LjjL» V'< Oyjj . L(JJ i_s_ii Jj_£ (3^J^ 4 1976 ^Lc- LjiUaJi (j—j 

197 7 f u Si^UI CaL)V jB J dLjtfij .J^\ 3 

. ajj| jpJ! ^ ^jU 3 l bentonite dJiyiiJI ^•^■) 

1 *■ ‘j *•'/> jt-S o jJal dd j jaVl dljSjil uiVt^ ’^90 (J dlf) aiij 

cyty\ a 4 J ^j 353 ' u'j • ^ !3liL3, ■ jl > J1 

► ^-jj £^*dH j ^L ^ x jv IU I jLa ^^ 
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A-laJl ^-9 oAL*. Jj Ajjl_JI ^JlA\ jjJc AIa <JlSuja!\ vlAc-jaJI ^JA^jj 

<jA a\\ lc* o^XjbxaJI AjlLx^aJI 1 i A-fllxl g £_Sj 

t\ — a^al\ AA_iJlj ^ jl $>JI !l£j ( a...^>.Hj A^UaII jLgX. j^Jc. jbjjS J-J _^U 
A aJ <-iJajXHAll L_>jLab3l CjLiI . Axlx ^^-9 A-i2k^j 

. A^jUa^LiJl jjubl^aVl Cy* AjVl% x £l^jl J>^=* AjA) 4xjIj 

<J-ll_ia]l ^uX-L-IajJl j j anII ^3 vbUyij A* i_\’sJ l AjJI jxJI j Aj-^SM 

j£1$jl-hix ^9 d^)JaLixJ \ jiS^fI Llibill L*I • (j AmS j-jl All AjjatL-u^. jySk^l 

<jj ' ^a\ \ (JjixLaJlj 4-Jj jjjll ^ jjjLaUlj <J Aj^LJI Jllx^VI 

. i*lUK oil Qa <j^al^j]l ^jSLai ^ jj^LaUi! j A-jclu^xll 

AjAc.S/ 1 ^3 jx-uS jji All 4j Ax^aJI ^‘N. ^te. Sjj^ii^JI tljbkjA v*_a9jjjj 

• ^jAa jjuJI oAx IaSj Aj v^j^lxll <Jj£LoJI * I Axil AjlaS ^ 

FAO AX.IjJ>]lj AjAC-S/Ij WHO AxaIUI 4-Vi^a.l l ^la]^1a <ALlb—a JJ l < Un% J 

4-1 j-® £ j' jIj tolerable daily intake (TDI) <1*^x5! ajxjJI ax. j>l3 

^A-JXJ VU 2— L-a ^ 4-JC.tL-all JjaJI jl Vj . ^ *.»1>11 (JJJ j-* fl j^kjSjj 

L. ft ^ j-U ^j_xjJI ^gJc-j . lijj (j-x 3-1 A^_lq jjjl A-X^^j! 

» aJ^u^xII ^Ji^uui)i\ ^^ic. TDI A [a:-\ xijl AxajJI 4x^aJI 

jx A^x^^Jl eAbj ^AC. (jx A^IjII jjC. oAA ill (jfLxjj 

lg-AA ^ualixll ji U-U3JJ AJjLiII AjA&Vl ^ylC’ ^ A^Jf 

t '•- ^ I ^a]I vAjL^jl! A ^ *v xtiS O c a. i X\i (AIIaS . A il^ 

• ^-kAa^a_>o]| ^_y-k -v JlS}\ ^Jc. jj Ijj A u^ 1 ^Id AjI 

i]—fl { jx.l jaII j ^jxJJl ^^-9 oAj-^ja!! (jj^aII (j-x ^j^oJaSILj ^ ^ij a^jIa^Uj 

A^jic.^| 4 _LiIjl>q j JJfcAl! A 1 1.0 ^_a A—Jaiiwix (jb-J^ A1 jL^ll 4 Al^lpo.1 j . 

u J A^jqIx Ai^ajj . A-a^^A^ di3^]l ^J3 A^xAuj AJj^I^j 

. Jjlbl J a£| ji]| ^ (^ja A-iSl^ AIiLix^ ^-Ic- ^ jf\ "1 AxjIac 

(Jxl —XA ^—La*x ^_9 0 J-9Jjx JJLX J eA-ixx q1 *u^jj1a 1I j-jAiJj J jlV*i (j J-iaj 

J jiaJj A ^jSx j ^JLaJI ^jILoix ^^Jc. J=»_aa J^jax 100 / 1 ^ JJLaaJI 

^aILS Ax^^ljjJl aIjxII (jjiixS jjI a!I iJI^j Jx*x 30 L^i* ^j^S^jIaII 

• wfiJlSlIl aItALi jjaSjIIj (Jjl^jil OllUo ^5-b.J • AT A jxV I 
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J^UJI 2-6-1-12 

Spongiform Encephalopathy 

(j_« JJ-S 1985 fLn ' jil>i] (J-a' JF^ Ji^jl 

*!#_«£ 1990 (j-A <jj J 20,000 uW^' J-M 

<2ija. Mad cow disease jSJI 4 jIc t Aulc* c-1^ J a s ll 

fJL&I \ 4 a ulTu 4- 4 ^ ij^[| l^| l-^-I^ 1c. ojAsJI -llAj jli/tfl diiL£ 

J_S <jjQ 4jJ ijj! JiC. dllS^pj ji J^p» (jl JjHI Jj J jl adaj La^ 

-l^A jJ jtjaJ (_j—a ojjijj <j dlUljpJlj jl JajLaJU ^l.lix*^al j 

-<i4 aSJlLq dJ jji J ^^dius! gtouii JI J^pJJ Q-Jl 4 > xdl J i^lJj Ojlj L_il^)& .13 j 

diL3 jxzl 1 V 1-^—& ^ u^j 

l i\ f laJalll A al d < ao‘< J I ^ * -^* >1 • dll^ ^j_la 4.ju ^ ill 

jjL^a dll iV*.A 0 -lc Jivlx ^ lc. ^.Ijuj 5—lalU diASj i (j^ali& <f*4 

J LiAj . I jal^iLj (jl j. jsJi diljl jaik (j-u aJjLa* diVL^ dij$-t> L*S • jI^jVi 

U-& jL-uU^I KS^ O* (J^JlSSfl J U^V L^° 

J dil^. ojiill oIa cX^Li. 4-iij 5-j^aLk t idajjdi jliiVl Jj^u 

djLSjjpJl f^y\ *) 4_J jLSjS/ 1 (j-a La-jIsJ (jLSiuj IjlS I jiladj J (jX jl JoJ) (jLuj 

1.!_& ^ju3 j>-aC- i i dll—uil^lllj L—iLj^jS/I dlJj ^ ‘ ^ <*>^-» ■*■» J—3_J . <j\ l (n a i l 

Stanley Brusiner Jvjjji 1997 fin (_Aj' 

. <— iuSSJI lift Jc. (Jj^j * Jp* Jc. (J^a^. ^3j prion uj^j^ 

4_Jj j Lj^jdSj J^oLatJI J s*_IjC. ^I’jlJI li& diLaji P^da 

30 (jiaiida Jjja. (jjj u^jji (RNA or DNA) 

(J_1^jj Vj dlLjjLaJ&ll S-aLjal jl -> jl t-J-J*j5l ji ^JalL: A-jl J kdsl 

5-_ml dsl AJJ 4 _jjJ| ^J^al A^Vl L5 — HI dll— aj jj^l 4ja—*a.i jJ 

jj-i A*_^iV4 Vj i- II sLSH ^ sj> dl proteulytic-enzymes 

Jjll) lilj - f °130 jl <jj^JI 4juSi)i\ jl A \y 

^l_3 4 4 -v t/fyl 4 , ^1 A. j| 4-iLx-cxa 4 ?k.*-n':l 4jl^c» ^jLl^j^I 

Jfri 30 ‘ uHil ,^3 AI*J1 15“ 10 (jfj ^jl JJJ ijUiaa. o Ji9 2*J V] Jjill J&S/1 

• O' _*P"" ^'- 3 - 
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JLjil! jLij jL-Ja jii JjVl jjK <1 prion u_wj^ J L«£ 

j j-iij U^jc j a-form lil! JS2JI Brusiner jjjJjjj olia&Ij vjjJI <uij 
u'j • P-form Liu JS-iifl Brusiner aL-J jUi j jjjj J jjc. 

L&jJSl (jl j-itkSl ja pi jai J] (^jjLa5l) jLiill (jjJjJI 

<jj-Sj ^jLcI jS LSjIj ( Jt-vj ilna. £laU 4ju/i»ll 4 •% m jVl ^ 

.^ojaI! lil^y 4^&j^U! <C jail L^fljXJ Vj (jbljC-S/l j^iaJj lajjuij 



(l^3j^) ojyj^j (c>^) : (1) 

jLuLa IjjjSj <Jjaj ^Sjjill (J^ailj £c-aB 4 % in*il jl .laJ 4 jJ3JjaI 1 jli/jfl 

^Lixil J-Lajj ^LlaaJl j 4 ^jjUaj 1H JlJt-flj ^.L-x-aVl J j 1 (J^ (jjJjill (J* *L SJ^ 

L-iJlIlj A &J1 j JLaJall Ay mil La! . grj. u\\ 1 J-Sl p<_£ j- 2 k jj-Ja <^-11 j^. 

^iJIj jJH Lai ^ 1 JS ^ p^jtw 10,000 u^j iJ^j of 3 * jJ'j 

j ^J^uB j^a 1 JJL3 ^ j_j> 10 u* 3 4^x*ijS/lj 

. JSUI 

cliLl! jiai! j_a j-=J £jj j-A (jlaj-AII (J£uj oja JS ^ 4i! iaa.jl eSj 

jl—J tj —^JJ L<w . j-aj^all jJbl j-C-i iJLIAj jj_ajJj ch<H*clCtCristiCS 4 Jj 1 4 x^3 jJ-i-U 

J j-^j ^ L$i£ S jiJu u-^5 j 4 Jj ( j^al jC.Lj ISjLwj <_9jja^j <*luL£ <jk>l jJ)l\ 


. 2000 iLJ 47 Ai*ii der Spiegel ^ Stanley Brusiner 
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2l_^J j ojiLUtt ^^aoi-uil grj mi ^Jl 7c—4JI AAmjl (jtasu 

. ^LJS ‘Ail*! ^ o Ajj^Ua jjJal jC.L 

L-pj^ <^—11 (jij-ij j»L-ic.Sfl *. . 1 (^Ul scrapie jS^yJI 'Xl** 
l£^-B Kuril JJJ-SB (^paJ-4J • £*ll-J M>yi gjjyjfl AaikJjjSdll A^Jal jcl 
aj^*J J£Ij ^ New Guinea tribe o^asJI lm& ^ j*\ ij^u 

tiilliS £-aBj £c-LmuB Jja.j 4 -Jal jci SjxS ^ 

A iJrk^yA] lIiVL-^JI Ciifl X3j . Ai-uj 30 AjLjaaJ ojoS jl wi jc. j 

• 1956 fix- oLuijLuJS oIa diijj La^jc. aLjaII 

Creutzfeld ~ s-* j S» u-°j-* jLujyi j^lill j-^llj 

u^U ^ lj ^Ulj pJLll ^ jiiiA Ail jlj Jacob Disease (CJD) 

A n uiJ ^^5-SjJ ^-Sj • g->uill jA AxkJjjuull A-k-bl jd (j^Jj ^lx (JS 

A-jU-ojJI jliSn (J-a-JU l$_j yUl AXj Jyi UlS Ija 1 >B ^ (JAC-jI^aB L>* U^J 

AJ ,1^1 j ^yC. ojLjC ftli JS ^jL 1 - 4 * . jSbB UJ^ lP 3 

{J-J* LoAx Ailj l iJiVtVi Ail’ll a AjjAlla <_pal jcl 

• ^ Vi ,kity\ \a\\ ge.j iiufl ^jjjSj <^3 L$j£1j A_jjaUa!I A-Jal jC-i jaxjj 

jjialj-C .1 Lfr Jx J-$i CJD ^j-iaj-^U l A ^aB ^jl_ u 3 J^\ ^EJxnAJ <^1 ^LjC-Vlj 

. Scrapie ^jS*Jl \j±j* 

qjSlU Ajjujjjj Cj! jSj-a j.jUv\J jLB (jjisw (Jj-al J ljJ^.1 Cijj A 3 j 

j 1 _ 5 j! a_j lajJ a A_liULs 1^1 a }j-vUa11j Aftfl^ aB j jL^JI <.*' A 

^Ljwj^J (j—o ^jLTitua 1—Q ds_ij ^g_3 Li- UiVt A-3 CjLrI^ a \\ o,\ A J j . ^111 ^Ijj] ^j ju a^M 
^jj- 1^ (jlaj-A I^J liA (j^aj . SCTUpie {jaj* <■ -lUaj AiaUl ^IjcS/l 

v.^)\ (J_JQ lIj! J)>£^a ^g_l& l^ij^x ilijUL^j a]\ £kA\ ^ (jjj jLlil 

j_i.lji A^l^ill Aj_juiluJ] AjJaJ^all i,*J J^J • A i. ‘^}JA AjjI ji*. 

. (j-a JAjS ^ dilipLtill 

O-ijb Lh^ ^5-1] jL^aB (JLSu] 

J_J ^jl J-j^U (jl-jVlj t-jL^aC.y I j (Ajh>i» \\ Ay^'t)!^ clDl^ljudj 

jjl ^k^ll djl—alilA aSI j JjS^aB (3^ 

jla^.^B dil _ t, >i A__ula jl A^-jc-LL^-a lIjLaI 
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^\ju^\ AjCll 7-1-12 
^UoiVU 1-7-1-12 


Aj*JajVl i jSII eLaJI oUij .iLo (j-a Ajulj AjjjiJ ( _ 5 -ic. Aliilt 

^j-3 JJJ 4-JL^jljJJ ^ jit LiLpJ ^ 11 j 4 -j* nil (Jj jxll £A 4j jl ylA 

^_3 ^buiV^ ^ <flL.i a I^J L^.jjSlSIj ^jU W . ^buiVl I^A £ jjj o-lJij a _^3 

SJjt^Aj ialiall (jic. {Jjywavllj 1 ^ 4^.14 4j| jt£jjl <■ - 11 **1 1 J;LajV 1 o^Ujli 

<J j_Aj <Juj 1 I ^Ukill & jjl La* 4 x. u Kl l ^^aUxj 4 jujiaJ 

yaj-JU oJlLj <L rf-i-^'1 dijlSj . kill jail ^j| jll ^LuivU <j^ajJU ^-3 4ija 4 4juuu 

•j^SUJI jjjLjJI L5 _i ^Lua aJI j g'U—il ^1 elikll liSj <jA o jjc.j (jL^I 

jJiLaII jjt j 


4-JnJI djjlj <j£1j C 5 ^ 5jaaI ASUall <jls 4 l?i-yl l ^hj 

jl S^LaII £ jj ^ Ic. <^Jl5j2j 4jjIija iIiIajJj (j LaQ U <. t HunJ 

oi jLc.j jj-jjSJl ja iiiSI ^jLj jLxj 4 Mill lLjjL vOa ja^ls . iiLLxlI 

4*-Jlo ^^Crlaail I* '!• nl 4lc Lilj ^jjl JjJl 3 J <J LaS . 6 jlJa 

. <Lolc i^UjU^aA j A*lf 

(J-j^ 2 kJ (J-Saj 4_ilS^A I 4 J ~ 4albi J l ji ijjiuall Sjill ~~ AiUall J 

kllLjjjaSlI ^ju a * 1 4_£^3k. (j-C 1 4—S ^3 ^ j i A^UaJls . j^>U l^_La 

4-allaII j *.1 L.i-^^t (J—U jallillj t-_i.\^J i o^jS 4j*iu3aLl?UftH A^Uallj . 


^j-Saj <_aUaB ^yja jj_^a L^lS ( AjC-ljuiVlj 4jS^aJlj 4 jjLajS11j 4_Ujhi^JI j 4j j! 

!Llo 4_ilL ^JJ L^Ljaj J-Saj lg«. L o. > j JJ yZ 

. 5iUaU ^ j^Vl jy^ ^U^Sli L^>=^ 

J (JA l_jSj3jj o^Lill ^ c3> jij-ai Ljl l!>4J 

. >w-iSja1L-J I* ha * > L**1 q^-v l |j| J ^x^dixlLj dllA oJlUJI lLiI ji LJL^jLoU tiij . CjI jill 

Ljjj La jjSIj ^g^)-aiS Ljj lAjaL-al ^wajc. 92 <* 4J ail ^ 

L ^J_AI j^aLlc. lIi j.wll j-^3tll Lfi _3 ^j-SaaII J)-4J C5 j-r^ 


. LcLix^a 


AJJiLlja iJljljj Jjjjj 4-i2k ja Cr* UJ^ ® o' 

^A— -ulUJI ilA aj tri'vil iya ol^lll j • 0 ! j^yA j J)S^ajI ^3 4xA2kjja 

31C L^.ua J_S ^ jJaj 4 ol L\1 CjLj^Loiaj 4 m a ^IjL j jj5JV| 

J_aVl 4—aUoi! djli Ol_jjjjSJVI Ji-Jjj . 4 _L*a 4_5Ua dili kliL_ijjj£TVl LH*^ 1 
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II AaLLvll 4 j u*r&l IjJj • Sl j|ill J! v_l Ji 

£-^J t>\ jIju^i ^Jl Jl^ju 4_fitkll ^ A_u£JI oJA 333 IjJ J Jcl 5iUa ^ J-la 

L5-S ^ ft lV\ a <-*—JuVIj ^4 ujJ LfcjJ^^ad tjjLftJ UjIcLjl^I 4.:A Jc, AalLjl 

■ Jl o! jj qa c, LqS tjaLlaj Jl jial 


(jj^J! dili ^-<aLl*_ll (j >i* j ji V] AIjIj AjujUI J v_ lei J 

Las 209 — Jl*JI (cjUjjjjJI ^jic. + uLjUjjjSJVI 3 . 1 c.) ^jill 

A T^lfll * **■—*1-^ 1*-ui'V1 4 gl ^ a ^|^j| ili ^ 1^- 4^1 » 4_aLLa L^_Lq wUtijjj Lulilj 

jjUall LoAlCj . ^ jjiV^ VIj Jj f jAjI Jj3I AjLjJaJl o3j^^*11 A a ^iaII jjwaLixJI 

lIjjU l§_lc. £c_ujj jSluu Jjzx Si jill (J^)j cSlfcj jjy*n Lo Sl jj l j-« xl^LxiJuiaJI 

J 1 ■ ^ ^ {_g—Ij (_ t. fi ^J ^)—A <^jL& Ia-juiV I A A\ uA*H i^ 3 J >1—tjj 5 • £—oLO 

, u i ) ^A^JojLi At. ^> - ‘i ij L ^ )l^j Ji's'u Aa-*IlaI! ^^al— 1 x 11 jaa j , (j^a\ 

jl jJJ J-^aic C5 _II (j j-£jI <^-3 jA-aic ^1 J-aj AJjJaill CjlijJlal! SJajuj J 3 

• ^JLo _JaJ 

A__J^jjl .J LljliL | a»_ i.ii^l l^ 4 _**i.i IM1 i* Aj^jVI (J_>_j^J 4 iLc. J 

aJ,X 3^1 LH Aac. 1^-lXlJJj ^C-UuiVI JaLuoIlj ^ Am j S J1 juU» ^-caUjlJ 

u-^ £.1* j^xic. J£ ^ fllHj j . (y) LUj (p) l%i j (a) lill ^ ^-U^VI t> ^1 y\ 

(P & CXj LjJJ tl^ll eljlcU-kilj ,4 oa ^jlKn j^jll C:Ic1jlj^M ^l^jl ^ LaS 

• A ^u > nl^ \ )y diLxj^ l^jli LaLx CiIcIajII LqI CjLu^iZk ^jc. ojlac. ^ 

A —ULlilall Ajt—J luqII ^lj| ^ll^ —^11 ^ A 4 « mI^II (a) UJI 2 j_^I jjL^xaj 

(P) ^ '}} A -*—^1 j^Lj-a-oj . 4 —jC-LL-JI 4ji J j-aI 1 IxS j ^j-iil jjJl j jll_5 

^Ij-joII AjxjjJoJI A a t*u\ll ^I^jaII^ ^llaJlJI Ajff j 1 Vill ^dilj j jj£JVI^ 

jiJj 90 ^jj_ii>.vis (p) llj 5^1 vi ^JU*j V i a^ciL^i aji_Aaj| 

* 4 a M ^Ij-jJ1j {jjj^jill A_uuJa]l (Jjljjjlnll -33 ^ *aaII 

■ (j ^ * A (CtJ L-ill A*_iil (J&lij ^lljlS I £ jlr- (Jjt ^i‘sll ^jS^aJ j -235 

A_ 1 ^.^a]I AjcI b m V I A^aliail Lj®| . A_iC-lii-£a^ 4^_ixjj-la ^jL^a-4 tlU^S wjUjjj^jII^ 
. ^jjjI^IIj ^4jJj11£> a jxjila jjl ks\a l^ia LaL% 4ji_*it 


I J>j (J-^ ^yC-l a m V I VgJaL-mi ^j| ^-A A y <*a1I ^IjaII £}A*y ^3 A_L-ia 

half-life time *-^11 J- 4 XJ Laj Aa-^La1II ^Ij-aII _y±A jjj . Jyj jJI JJ J-"U 

S jla ^ fl * ^ JJJh^ ±C-J . <wL^xill J| ^U^VI -laLiill JX^iV il 

0^_^C. JJ^A j-ic. J ^ Ir -Vl (^g jl t.iL fl il C5”^^ - IuijVI (JJUiiA JA c. 
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C5 —1C-YI {J j^aSI V L J A^l J Jl ^la_fclVI j^UA-a J*aJ i .. L^ iil l JAC, s, aU-L-of 

■ ( 0 . 001 ) 

iA —iL’A a \\ jl ^all JnJl J! A_uliil J^S 4 j^q j>oC- ^ jl jlu j 

5x. J-U 1 J J^2 jjLjuj Jl ^lAaj aAlAki JjoiJ ix-ki! Ig-La JKn 4 J Yl* 

J-aC IJ Jill <* —iLoll Lai . l Oj^tAI I ^nC, o Ja 1J J -<Lia sAlLjJ-k. - Jl 

^L^ujY^ j-Aaj oA-Aj 4 Lla J jPlA] sJj l^w aLK Jlilc.l*-AI JLj l^jla JJa ^ L^\'l 

. ^kJi^JI JaJ ji ‘j'. iL^i j I J JLii 

^lUl jjb a^Aj^oJI lAAc-L-J^A] o^jL»Jall tljl^jjllll <. L i j£ l j^-a Jjl j 
1 ^Jill J cOLa jjja l^p5 Akl i_ i^ 1898 BGCJUr0l ^jiia 

1 . 1 _» ^5-3 La SJil V^J jLai.1 <J^I J AjtjJajj (J^ij J Kiltie ^ jJ j*I.Aa 

• <iiijLa AjL^oIs Ailia-a o^LaS 1 ^ .^■v <LkJ jJ A^^aiaQ 

AjoJI 4jlaJl Jc. jll iAilc.Lt A1 jl it AjoiI jJ Jc. c_i£o ^tJjLilt ALaj 

4_J^kjljjJI will jjjIAK ^^-9 i*» ^aJI c. \» ^Y 1 1 j [JJJ Jc JjijJ Lij LAA (J-o_ 5 
^Lt—«iYM) ^^-£1 A»■ -uJ <j^a ji ^C-Lix-aB ji ^JunUl -LL> * il l <AJi A—iAAc.l t .t n^ U 

cJjp* VI J8j 1895 jXc> Roentgen a =^jj Jl' (^jLUl 

, . 4Ajlc.Ltjjjl fr 

£ uau J^ai 2-7-1-12 

a_JaJ 1 Al^ L_j5>Liil A ij \ ajS j-lx-kiYI 

A ij1Lia]1 (AjL^q^1x-a 11 *- J^> (J AaA ^Aill 4 iUH i ^Kal— a^J\ ^-lc. ojjjIj! 4 -v iV< 

lAlL Jl3j . A^alc. Aj^J l 4^ miVI ^L-i! j j^JniU 

j ci J-=^' *AjYL^. ^ Aji Yj t^aLU lAA (^J l l£ 

jjLjj Lj'iLik J-a JfjS JAC. (Jj3 Ijlj . L^Lj^J ji A jlvl l ALlj^a Jl ^LcAYl 

A ^ jl j?\ t,A\W A_L_^1^j o^Lc. 4 "*1 ia\\ 1 i ^ -n. 1 1 j^aALojj . <Aj^-aj Lajjj 

. A^ni-L" JI J^JI iAjYj^J LaS .j^AiSjp 

j^ALJl JL1L Aic. ^l*_jLo jAj (j^jJa^tlAll J JYI ij^ Jc- ^L^AYV 
Iaj> aJLJI (Jjlc.^Jla . JljJ jjjIaIL aAd ^ixjLu ajlj Lua JL^YI 

jLLAjYI j <JJu Jl — ls-Alli Y - aLIs o J J jL-AYI J 0 ua jxli 

^ a * ..*> oAJbj ^A lj!a ^jjLiajI (J^L A. <AjjjqJLi SjLx. ^Jluj ^ Ux t. 1 1 A -t \ \ y ^aJI Lj^iL^J 

Jjla J liUiSj ^Jl jLraJj La.Jij jib jLjfl ilLs. J3 . £> JJI sill JLIL 
JL-4C. * w < Jll aUjj a^jjJI A-kl koYI ^L^Y jYI ^LYI J a_l>a^ Jit 
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J * iajidj ^ *1 N .i> LlAiijjJ Jjjjjjjij djta. I j*jIj (jjill eUIaVI 

jl a J j k dL&A_ll^ ^_a oj5Llo 11 dl jjuIjII a^A <Jia ^jIj Vj • A N a!5j 
jja l » * n ALjia A_d j o jo3 J jdlu ^jll dlj jl 2^1 j £dj^a J Jll 

jd-fl-1 jli-4 ^ -Ic- ^jL&^J iJl adk JoJ I J iOj!U .i! jflVI t*Iiljl A-?k.4.oi Cti*"* ^^ 

J- U^ 3 J AJ ^W (J^ 3 jlj {Jd^l <iIliA J VI • ^qLd Jjla \jP" Vj JaJlII 

CH 3 J-*- 1 oJJ-9 d*J VI J-$-kj V <^-$-9 SjSjjftll dll Jjjtl!l jjc, l fill Vi Ajjl jjll dliliajdl 

. ajiJjdl dl jjjUJLj l^Jli li^Jj a 

fcnil „sUiV1 AjM jjL^ 3-7-1-12 

^— Jl A ja n . M I j^dadl dli AjjjJI AjuiVJ AJulaJ l Ajld Aia ^j LdV I 

AdlLdj j^oIa-ujVI Jal dl l ld_A jjajjj . Adjill AjuiVI J <j-bjVl £ jlV, (j-4 Adfc 

■ °d -AC ’ l£^* Aia^a jl jdV <jd^>jd ^jl <jjJ aIa^u Jc, (jUdVI ajdj 

^jC.Ui-a (_£ ji.1 j-lL-a^ AjjuJafl jaL-saJI bJA JJ (jUiU^I t-iljal t/n.l-JI jx^axil J j 

(1) f^J i fr “ *H U^iiJ ■ A-laj-o (J* ®JJ-j£ IjLlnii JS^ij </v -B-iJ 

ft 

j *—lj-ui JLJLj (jLuu'yi <1 (jiajsjj ^ Liji'yi jIjLbj > t-i a 32 A A L o 

A \1jH <—)J-t <_iclii^a j_£jAlj A j.j.U AjC-ljLjjji jjl lstui l*ILJA {jl £t_jy«3JJ Aiaj <GjoJI 

: ts4) ^ ijiuijyi i$i 

^kU 1-3-7-1-12 

Cosmic Rays djSU Asum^\ 1-1-3-6-1-12 

jljJI U—^J A—Jws jj\ bJJLj Jfxja^all cLi^aSjl j_A A^Vl J 

C-lj-^l dlji ^—0 (Jc.Ldj kla A J d*ud gJriui ^lll dl 

dl—J jJjjjj dl—1 (j—<1 (JJ-Sjj AiUa Jii dLgLLAAi.^ LjjS^q jjd j^/I ^j-^Q A^ujill 

^1 ft il l Aj m V I , AliS Ajt-uus diLijj^j lill <dLA-Jj-»iiwj dll ij jp u j 

.L^aUa oJJ- jS dl JA^ J ^^jVl j^Jc- al J^il ^Jj±^a JJ J^ajj ^1 J^JI dliJa 

J-1-SJjJ A-4j^l Oj^l (J^J^I A^Jblii-xi ajLi ^.Ardi L» jlill ^ Jlj 

* * 

J 3 —>“U (J-C. !^-> I ^ J» j UJ^ I— 4 5lJ-^lj ‘ Ja_uj jda J-LS C_Lli 
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^ jXA y ^uLUiUll >£ jA\j JU-JL i^Vl oi* *Jb£ >1^j 

jaJl £-Luuj (jc. ^Ujj^M o^bjj AjuiVl AiU& .aljjia . j=»Ji jilJuj jC. ^Uj j^bj 

eJ^jJ (jLoijyi <jJa j*J • <jaiJ5l 11 JajJajw o.}bj c\ ja^H ia^ jC< AaJ^ *-bj_J 

«/ ll r-lijjV ^ jil—LJl *L)j£jj |jSJj (jiajYl ^vlayuo ^jlc- dA^.1 jJ -Inis ,jaJ A*-»aYI 

Ajb* Ig-iC. jJjuJl <h\ jjUhll <51*4, ^ii jjSl 4-a-ilV^ A-iJa jxj jj£a2 A_Jb- 

l^iU *a=* C5 _a ^,.,1 Ai ujI jjLLII Ax-Uwa jl VI . ^jAaII vjjl jiLkll 

. Jill JJ Jpl] I 


‘W'bjVl Alull f*m ^UusVl 2-1-3-7-1-12 
VAjVt sjja 1-2-1-3-7-1-12 

! jai£ I jLiojl AjuiuJI .si jaII <ja jjj£ AaJajYI ojjillb ^ ija 

')i Sjp . ajjj^JI AjLi^Vi (jo a a^JJlII t»2llj ^jc .ijjj i A c* jLujYI 

(_J_5j l aS . Aajj^jH 5I Ajaljbll jj^u^all ^3 b_ic Aaujl jaJi jj^^l ^ Aj^Yl o 2A 

^ 1& A^jS^aII JJ el jJbJ jj-Sjj . aJajIIj A^_jjJ^JI jj-iut-aJI ^^-9 Lk jj£JJ 

^bli <a_jiuill j^LiiJI ^\ (j-AJ • Aju-Jaa ,}!j_a AjjiJaC 2 !ja j! Aa J^i 

Jil AjSlj lIiIaaSj Jj^ja Jj^l J ^jJjjallj jajI j jJI Aj^jVI 0 J4ISJI L^JjIbCj 

^jj. tJjjJl £A AjjIj AAiiij Uj£a jLidiYl JiSjAj ^JJaaAjjJI liSj * ^^51 Cfi- 1 jbioj[ 

. » ^Jaa\1 

(jlajYl ^ ^jaM f.)2-2-1-3-7-1-12 

UJ^J®J 14 I4 AU Aj jLc. Ajljuia ^Ija (jiajYl JC-Ixl^ (j-a 

^5-i (JT^ cr usboiYI j» *V i a J jA UJ^jSlI J • UJJJ^J 

J-bsb djl V:U bol . AjjLaiS jjnJI j Ao^jSjaJI lIiIJaxII 

>?J1 (^-11 jlj A_JjiIb 0JJ-^-a ^ ib-al ^jl^jJj ^jjjjJIj ^jijljjJ! 

. jb^uYl (JjLua ^ ^1 IJJA 20 oL-aai ^bjjl ^jlc. U4J 

dI _^li 3—2—1—3—7—1—12 

j 2 _i-aaj j-i ^-a'vIjALj c_*fl 1“^**! AjljulaII jj-iaUaJI ja Aj^a'a oIaaII j^% > 

iiIJiSj 40 (Ih 0 LS~ 1^ ^ obja ■ aUJI 

aJ jlJl oLiaII Ul ^JJ^Ijll JJA AJjuaJ LS’k' Aj3 oIja]! (J jl " kJ IaAL) . 222 

A_j2L*JI l_uI J_ii]l ^.11 ^ JJ j 1 ^"l>SIjla (jj-ia jl j.* ll^k A jlj ^ laJI jx^alixJI ja Llj ji Ajl'^k 

. AilUl jt Aajlill ^1 jaJI ^ja l^ jlVlI A_i2l£ ^^_ia 
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jjL-saI) 2-3-7-1-12 
hjjX dij&srt 1-2-3-7-1-12 

j\ A xjLc.UjjI Jj-i Lftl A. a t^-ijjla cll^J <_£ J^J 

3l j_a]I j j\y<l\\\ jj Jc. Aiull L$jj£i Xqjjuj , wi Vi jl pLaJI iluu 

. 4^1 13 lijjj cJ j^ll J£l AjjiJI CjI joailll ^J . <VU' ^jlkAlVI 

jL^jjI ^-3 Lft£ 4_3 ^L_^q jl -ojM! jl aIL^. LaS I aao LqI 

. Ixujjjj Jjj jXlaUj o^VLaII aSIaaILj (J j^ iiiAjj ^^9 Ajjji!! 


! AjjjII Jc- Ia^jUIj 49jjxa]| l^i.M j-sA\ j Vll j^AaII i j* a <J Jj Laj3j 

^jp-S <-Jji (JjLii <l£Ij Jji L£j jJ <-\ 1 1945 I - fl » AVv* ^^-9 — 

Ia J - L5 — a (jLJljjl l \Vii .L Jj 4_xjj 5^_jjVi Jji ^— 9 LftlAa.1 


i_jLa j^a JJ-SI J-j 9 <■*! !.«&> ^U1 jxij ^ Q^Sajji 9 *6 J <JI jL?jj 

i . i u^ lj £ j->j (j J j L Aa I I ^Lxa <jA X75 (j* LaLoj til<jlaljA v — oJI 
^cU^iVI (ji»lj-aVLj ^ 4 m X20 4-jL-gI iliiLS Jalj-a <j_J* <—Ld V» ^ jjSI 
. JljJJ f^-La JjUajll Cillj Vj j^M ^ jjjlxJ IjlljUj o jjj£ 4iELi^B 

d J- i ft -Luj ^ V Ja jj-i JJU*Jj 3 4j jV 1 £jja 1 <Jl> jV 1954 fc- <JA jLa Jji J — 

aJj^Aj 4-Jj A-ajIjIJI Aj^all l_j_£I j^o > -v l 1c. jj_11 jLxiJi jj—a SjxxS lIiLloS 

j_a_] 4 aITi^laII 4-ig.l* j^/1 1^ l^a-v ^ tie. VijJa 

• 

0 <*_JLa3) jIj^JI ij^A 0 JX jS klilxaS lLoL^. ^Sj 1957 
plJ^I Jl c5^lj aSIaaIL Windscale Jc-IL» 2^1 

. oj^ Cil^Lxa J jUVI j cUI j tliljUMIj Ajjoli j 

u^jjj [jjy Jc-lld 1986 aIlj! Jjjji ^ - 

• jJUll AaIa^a J&j ojjl^-aJl Axui! Jc. jIjT 4_Ja 


jL^ll ^jVI J=l-uj LyjBj pljJI ^ Jl UJ^jJ 

4aj\ li i Vl VI j!j_a 3I ^L_^Lajjlj c \^jl J JuJl jLiiJl J (J^jVI JjJ ^jlljjak 

jj_2kAill 4_aJ-iLa AJm laS l j^uj j . ^ jjJI jW*Jl ^ Amj Laj AijJjj 

JLll cUj jlj ^j-9 Jl&Lx^ajj l^jli o JJ. 4 CjLjj j^Jl IaI . J^w-aII ^ jiil JaiLaullj 

j^dl ^ j/n j . plj^JI a£ 4x9 ^JJ ^5ill ^Uj jV l J J si^l j l l 0 j9 Jc. 

A *.^olJk 4 j*—lxaII (j-A 4_1 jIa Ol jl jik 4 ^ \_AaJI j-Ji sJx'L-LlIU ^_3 ojjJLk^all 
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wil ft j'~ & 0 *l*1Saj (JIiajj I^Jla Jjjiill v jaZ wljli ^A-^aLi*Jt 

Ua\ iA\ \.\ <jAajVI A* kiiA^I Al j_a] 1 (^a Ajjli-ui ^IiLiaS Aoa <-_uuj£ j o-^jAO 

. jiliaJl ^5 jill 

aJuJI ij jJj ^pL-a-a AjjjJI ^j^a \s?\\ > >n dll jill jLi*-5l 

ijjJjll jA\ J^a 1 JXjS j_jSJ jUi£U UIi.bj Li>jU- lijJj A*-Aa!I J ^ai’u 

A_L^aj j^j) 95 (s^**"* C5^® aIlJ 

30 A. i*ski 131 (^U 5 A&j ^vi j^c-j) 95 9 

Lc.l*_il i_i^Jj I - u ^ ^-jUi Al j_a 1I jiiJ Loi , t^oUk tl]lc.La—til sil*_jj l^xAikj (a1*> 

j-ac-j) 137 (aj-jj 28 A-L-aj j^zjj 90 fL5—^ ui^b 

§ A.ij^aJ j-^aC* j) A^Jlj (a_L*jj 5760 A i*ski jaZ j) 14 (^■ u 30 Afl^aJ 

* (<4 

^IKi i ^_j^aAc- Ajt nli 11 j AjjLajSJl AjIL-o ^3 ^ jjjijl ja-^V I j* *ViC > JiLaJj 

J ( J^A j-A 90 jiuj'il (jl A^J -iai ^tlUj (jL-^VI fllaC. cllll ^5 Jjj-Jall 
jjlajVI jJa-wJ (j-Jc- J jl A_La ojLjia ^ ^JJJ jluxCAJ A xial ! j *a \ ‘ni l 

. ^jJnoJlSJl jLmla C-P^ 1 ^UiwJl ^ Aj-ujjj ^5^ 

^jjjU ^li4fl 2-2-3-7-1-12 

^jLsl-aj 4X-I j jSI (jSUl J ijlSjjJl ^■A-y’i rjc. Iajxj ojlfi- AjjaSI Cj^Ic-LLJI Liu 

Lajj ^ "H <i_lAl j-^Jl <Jbk ^ -U-cali* AjjJI <ijj3j t, r nVil Aaij^Jlj Alumfl oLlaII 
•a ^3 Ajjlii<a Aj-ull tijjL tjU-3 ^^4 ^j AjI VI • ^jMr.li-All dA^J 

J j , ^^\\ 4-Jijlill ^A^aLixJl ij JA^a l1l^x.LLa51j A AjI a jVI C-l■^ c - — 1 

La j^Joajj Lfnaijj ^j-aLixi! oA A Ajlil (j-^a dLIi ^ -ju Laj Aj-Aa ^.waiCr 
oiA jj-C- 4 _jvj IA 1I AiiSbllj aIjU ^ll 41^411 ^ ^iAiAiat'iU 

■ Ill ilik ftll aAJ^ l j_4 (JLala.1 <i^A5-9 • A-»-.ali^ jU ^3 J-i \j\ ax\ \ 

a ol" A J l i_jj 1 >^11 cl j—=vl c-Ljul oA^J AjALt^ uJA^kJ A3 LaS Aimil 

p Aoull AjjJjj Ajl-ulaII ^x-alisLll ^Jl 

. Cj^X-lLill ^Juio cLii AjSjJI Jj^JJ AjLaC ^ c 1 jl oLuJl ^Ia Vu J -2 

4 allVil lj 4^ jl j > ^->\\ c** X Aac. clijl Ax, iaa]] ^j^aL-ia II ^jAJ3 '-—1 JLa-i^.1 l1ILL5> ^3 
. a A jLil ^ Uii^.j A^jlill aj-x1a11 oULLa!! ^4^.j 
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Ja\ 3-2-3-7-1-12 

Aj&HwoAj 

(jnj'v Jill' l_i_U! ^^-9 4jua!u J 1 j>\ ^1J V jy- n C* ^ Vjj| j 

(S $—Iklj 4 itlVaJl Apulia j_->uJ) < j^o\ I J ^u^nr'\.^iA^ f^ycA J-^VI <j-a Jj- £^Lxll j 

JjJLiaII oJLA ^jjUl Ss.aW i_yajju SjLjj ^^-11 ijr^ J -^Aill ^_ajUaj 

^1 iiUoVL? 11 a . a£lJ\ ia-iVl A^iVI jUaVV ^^uisi liSj 

xLAxiiVlj 4x,Lli-tal| ^9 AjlaaaJI j^I ^a!! ^I^VuuV _>iaIIj jojSUI 

Jj i^soJl ^UjVI ^ ^SajIIj (jJaiH ^Ijjl U&Vaj Ajjifl diUjlkill jii-aj l g , »ix ^ a j 
CJ— 9j <ollaJl (j\ jflVI <jl jAak JSb jjc ^Lm&H tdliSj Vijli iA^xa ji (jjj jl <ali£ (j-lc 
Ji ^jll ^1 wV.i^ I ^4 L S U ^ ^iC-J 4 * 1 > U a\ 1 ojljill -kjlj VAcLuiil A-C.l_Li^3 

• 4ju£a 1I jl^ aB diA jUa^V <JjJI jl (jAaLail 

Ljij ^ oa. js.\ yj Ajlo^ j! flJiivil 4-2-3-7-1-12 

AjJJIaII j 4^>.dsu]| 

^_a tiSj ilA_*_aUJ1j (_)jj_^ 1 x*]!—! ^_jLo31 ^-J 4. « m w » B _^ill ^*tVimt 

(—il_c._yin-i<ill£ A _j]juJl jjial^j—cVI ^^-3 ^i ^*>^1 uu LjS . A itVs a H « ^j L -au Y' 

(3t? s 4-iVil dsloL^iil ^_3j ^LS - ^ 2, 4 j 3 jVBj 

* 4ujjjaSJVi VjLqU^Dj 

A j lu ^aB ^)j-qJU Ajj]^LS1 4—7—1 — 12 

e. i,il_ljj l* il ^ t -i omN a -y. 1 V 1 A-* jI^aIIj AjjJI J9 

s <_ilivJ! tJ ^.l yl\ ^ ojil! oL>ljVnriV ajl *iaB VjUIVoB j\ Fall out 

Jlxi 5ju*La ji^AJ Ij^^iiJa AjjL* Ig-w^J (J jSj -ii LaS 

tiUxu-uiVI «JlsjJjJ J_9 La£ . x^lc, <_jjlii]l (Jjtnl -waIIj Vll j lL*jJj 

al ia 4jl t* a\\ CjlilVoH plall jl $l^jJ! Vil^i’xflTiI) Cy~ VjLil 

(^xiuj ji ^-C.JJ jJIj L—iLj!J j-Vl j_aJ Vj^5 IaS . jl^jllj cljl InjTLjqjl 

S^-^J lU''- 3 ^Vn s-v 4_o Aa H j]J-^lLj 4 _J^Ls ejLkicI jl U^>Lc>l ^Jc- 

^jjxilLS ^j_^ljAl! j! VjIjI aJA VAVlIo (^-la - ij ^jLuijiU 4 I jl^jJal 
JaL^iuJI JLiijl ojj^ (j-4JU 37 ( 3 ) JS-*i!lj . (jojJlj <jW^J 

. Ajlliill Jl ja!I ^ 

LaI 4_jjoII lLij-Jjj jjLSa fl-N (j-C- 

^Ii^Jjj J ViLcjjjAilj VjjjJI (j-d (J-^l (j-S-AJ I JL^-J j jUa-dVI ijfcj 



^iwiLuJl yi S JJJ : (3) f&j Jii 

•Twomey, T. (1987) : 
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cA-i xS JJjjj 5_jjoI 1 i-jjLJI a*. ■>!.*]! j! jjs!\ jjli Lg-^l J^ j • i\ j-aSIj 

ujI-jLu I U . jjA-aJl Ji J 3 ^yC- J_*ioVlj JjLJiaJlj lIsLojjjpaI) ^Jl L$_Lg oj±j£ 

(J j* Alii A-IaC. Aj-uiiij CijLS lil 4 — oj^LSJI j^L-Uil jjo ' Mnjli J *jj 

A-Jjil! (jl t—. LjjLajS \ Q*A (Jc.1 tTi L$jli 4 jl_lLa1! La Jllsti 1 *1 . 1 > j lilj “ Jllill 

J^_C. jlj gkllj (jLui jVI jj-11 t ^tlsL_iiVI lal Judll JlLj tlillillj UoLuil AjJall 

• <o£loVl J clsULuJI jl sljlJa 

j3l AUala!) Jc. LajLiii tllli! jj^JI J <3uLftll jl jaB jj£j5 ^AAJLJJ 

• JjJI o j jAJ (Jjill UjJLaJt Jo Aluull alA (j! jji cgiijj 

• tauiVI (j^o AjUo AJjuuj A_i Ja olu^Jl (jl 4-1S *ilb ^lo Jjj 

• ^U^VI JaLiall 1^«a 2 JL-«a»Jl£ S^S^aII 4jj 1 AiJI Jil^all Jj £JlUIjj 

Uijj 4®>jJj pl^i) ^ ia>jj A&uUfl ^Uaill 5 — 7~1 — 12 

A—*-J 4 —Jjl-li.Il t _^ol.» **iVl S*i\ (j) \ \\ 

131 J Jit J hil <ajj 3 J£ LiUajjj J JI£joia3jj Ujujjj J 

_ J (JkA:j i=a3 iuLoj c Ax^xill j *G 0 J 131 ijlj . 137 

Ajj Jl 4-ijjljaJl <*-jSaj Jl JjVl ^LVI J A_lJ jjSVI jAj “ CJjlaJI jliVl eli& 
^jl oi-iklLjl A_£1 aa3| ^_S A.^j Jjjp^Jj Ajjl^ .1*A "’" A. Lola li Cj^Loli-dl 

Jl jlk^VI I 4 J djJS Jl djVUJl ^iiaJ J £&jlj jil / Jjj%j 50 L?J^ jl^VI 
1000 Jl jcLdll J ^LicVl 4 >J jj AjLulj (JjLJLflJjl Lft£ t jol j (JJj£uj 500 

(j-4 LjjJj (^2^23 <^ijL£ lIiLjIjj^JI oi-b v * 1 j> « Jl j Jj 

. jlLVI l«i ^ J ^IS Jl Jali^ll 

(jV 131 (j-4 Jai.1 137 ^Jjjjl ijc. gcjlill (^r-U-kiVI JaUlall 

Jo Jsu ^jV liSj Aitaj 30 0 AJ L_L-taj]l SJs 

^ \a 4_jj1^xJ1 Ajitll ^_9J jjL_iaijVI »»i> ^ liJ 

^c.L*-^VI j-M (^Lujl jj^ (jLS 137 cjl ^^ AjjJl a^LjVI ol jLnil 

L^jL >Vu j ^jUVl J lIuj jSj LiUju^jJ JISjujAjj 
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j ) ^A-aII UJjJj LjaLx ±ju A3j . <LjJa a jail 

4 jia.Vall 4 _jjIAsJ! CjLjlj j-jilll aIa_C.1 ACc. ClljLjj^VI <^-5 Ail 4 jj1asJI aIjaI! ^ 137 
<_ 5 -S ljJ-iS IjjA 134 lrj ^jlill jLiill L-JjJ A3j . AjAC-Sfl (jJc* AjISjIL 

J \ - 5V l3l 1 a_£J 1 fl hS\\W ^)-aC. ojl_3 ^Ljj • AjaL. <jC. ^Lll ^g-C-Ul-iiVl JaLiill 

<^-3 JnVl*l ^U-uiVI CAjjuh* CjaI j (Jj^JjJLfcij <jAL>. A*Jj . 4_LaJ 2.3 £jLJI 

^ CJ aj h i Lai j (JjjSaJI Cilia Jl (j ii Cl^jIjjj AjjIaAII aI jaJI 

CMaSj AjAjjII CjIjIuS 3 Cjl jjui^g J l J vjjjaJli SjjlAiSl Jj^saL^aJi <jiiaj ^ lj 
Lai . ^ (JA ^lc-l ClUji^bQ C'l^.ul AjjLuIuJ Ci^/La. . ^-fll jii! 

' LsaLsJI I La aju ajuIahJI aIjaII ^ jiYI Aj&LjiVl CiLLLldll <jAa*j 

. AjJa&Il i ^j& jj]aS j j* ^y‘\CL 

^ IjJi (40 ^jAjujIj^jII jjlail ^aJ-iLll ^^La^IiVI JaLuAll ^mOJJj 

o j_Lc. 1 $j 3 AjLjjiiiA jl JJJJ Ajjlill A^tLilVI ^ya jjijj AjjlAaJ! aIjaII 

(jAa_JU ^jl l—ai . Cllj-miLIj A^iix-aJl (jLJVIj ^-i ^=vi j J-jjinll CjLIg 

• AjilAaJl Al jaII (_>Aaxj CjA^j Aj lSiia j A \j.Ul l 4j&la-iVI CjljjlkiuJI 

<^-3 jijijj (jJji AajLj ojaCj 131 £jial1 AjjI! j*>\i oaL-j 

(j-^a 4 ^ i A <_Lo ojAI t ol l CjlclauJiVl aj . Aijli.ll (jAal^Vl *■. 1 . Ui Vj 4 j3jA 11 oAaJI 

A "mill <j^al^aVLi 4-iLtaVl (Jl a"^I ^j-a Aj jj 95 (jjiujillj 

Ciljlj^ 10.7 ^-g^lll OJ-AE.J (jiaj-xjll (j—a (jjSij (J^Li (^a 3! ^paLja-ul^ L^ijllli 

Ajill v i u> Jl A > u ijl J-£ (^5-L jijJj 303 ^-L^ajll dJ-^C. 137 ^JJJJ-juJIj. 

o^_^aC.j L^aljjl CjAj^jj ^Liajl ^^-3 jijlj 140 ^J^jl—Jlj • C£l (JLaLaJI j 

. ^jj 12-8 ^pix-oill 

^-S (j- ifc^ik^aiiaH ^j-JLiljA3l ill A AjALJ 

L^jLl^sjj <L_la 1L1I <..au^all J <L-C.\ jji\ j A _jAc-Vl ^ "ahla ,^-A Ajg>la..iVI CjLjjLiII 

^j A- u ia IIj IgAC AjCLII <JuiVI C_lLaij Al jaII jjijj] (JAjA^JI 

(1) j JjAj^JI (jjjjj v * . ««■» LjjA ^->1 ja j jLiAVI LA^i ^ I^j 
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r- i ** tl '. jMl t_ i ^.'.*v 4 ^__2 ^ « ,*a!I S.\ j a U 5 —i3 j^ill j) I k.i /il l 

.1989 

. 4jj»Vl ^ AjlAA J oS>fl : (1) JjJ* 

4_jjlC,V^ Ajn l. .^ 1 djLjjLail ^_Jl ^ j w ^i. pi jJaJ) A*uA CjLj-qjJ LjjJ 

. ^<£,1 jjllj AjJl&bU ^a)l\ ^ 


4j £ JjCLuiaII jiutdll 

jfl J 1 / Jjj 


^e. 11 . a\ 1 ji >>iit 11 


! 10 


M) 131 u 

I 40 

1 • 


i 70 

SI 


50 

u-J» 

{?Jij^) 131 


jlJ^l Cjliaio 





300 

J _JJ5B 



fuisJl <j£ ^C-UJlVI &j£il ^jluL<u 4ku jaII 6-7-1-12 

3JS t5 -]j <_Jjji! ij —3 Ajulill CjLjjjVl (j--a o jbCj g-Ubjj 

LA^jiLlaj ^j— 1 (JaSLJu l^ 5 V- £jj£j <•*m^v AjljjLaII diVAiill jjAa^ (j^aL>ni^ 

^J1 JjJI <j-a»j djl^J ^3j . ^9 lIjIjLuII jjA^, (j- 4 ^ >ia£jjj 

^ nil 4 e\ , f . V> 4juouall JJC j 43Ljaj 

dDL^- .J 4-11^ jl^yi <jjj <j^alk A*^l ^j-o JISj jl £^<JI jluj'i/l 

djj. Ml (_gjTl *114 L_fl_9jJJ IwftS . ^ dJI jOajjVLj dij-l* (J- 4 £ j_ik-«a4 JJ-^, 

131 -^jJLj djjJla <jjlli distil £jj ^ay\ \ <J^ta ^c.Lxd^/1 

J (f« 13 L-aill J__AC o ^jjjLJI ji ( f U i—i ft ^aii ' J—^ 

djjJill ^5j" ,111A c* JJjLj 41 ^jj ^jj 53 L-gA- A llI ^>4C. 0 JjS) 89 ^aj4djl 

jjj —4 Aaj AjjI^jlII (Jjj^eaL^all jl t/il ^jUa^I (Jj^ ^J (3^-1 ^ 

JJli 9 -L_hjla o jj_9 jjj-a A_xj L^al . ^C.LxdS/1 di^UI jl »> a ^ <— 1 a J j^o3 0 JJ3 

^_fl—^ail! J-zZ' dll j ^juoLijlII |>JUl jjjLJl J J In^d l ^gC-l x La JJ-!^ 

J^oc. ajii) 137 ^JJJJ-Liillj ^ JJ 28 <- JJiC. 0 Jj3^ 90 jjdj^ JOaaiV IS JjjUl 
■la fl^j j (JJ^W J-J -ilj-^l o^A Jl>a o-l^- J 30 v 
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^Vl ^$ S' I jj.} L_laJjj • A jj jLLa J Lk2La_j 

^Ij^Jl Jj-L-aj AC-j^uj ^Jc £ jJa]|j jLIoaVI -iajlui JalLo -IcLuJ ^ n% ^ Jl JJj 
Oj-£j $.lji_uiJ ix-k 1c. iaSU^I jl LaS Ajjjjll dlljlai^ Jl Jl AjlAlaII 

. aJIjII Ja_jl JajJaik Jc A_L<j 


^juslJLAB ^ in^klLj ^g-C. lg_i*iV 1 djJJl ^ 1ft. t jjjIj A_u! V^J| l ~ il .V l» l\ ^ 

A_^a jjl) kIjLjLuII jl l^LsJvi j( ^j^illj ajLJIoj jjll! Jc, IJI^ l 5 ^ -“"‘Axj 

Jc- J^.1^ dljEffl ^fjlniA dli L_ia jJJj - lA^)JC jA JSS j| 

• AajuuiII ^k-^aLlaJl_i *-** A -vV>a \ 1 o»iA t. * i jV*) ^ _Va 


4jSamJ 1 4-a5L*ij S Jj2b ^jl& sj!ii j 4jjLaB CjjJj 8 — 1 — 12 

a _ul^sil a_1u 3I ^Jl L$. a 1t» . * -a (J-j^aJj ujLj Jail j_a o^j_!S j-jl jl £CJlL 

^A^jjJaaJI j j_aSI ^ .. h a-a L$jajJ CiLj Jail al& qamj oj^Laa jjC-j ® J^Lia a£j jlai 
A_JJ^J Jjj2lJ1 i^jLjjLuSHS L& jjC jl VI AjjIaII A-jjiaJI lCAJab-H Ai-a jl 
jLsall j J^j A_ajLa1I A m il J Alja a 1 a j a*l ip j jjLxjjU AajLSa j Jj AaL 

J A- \ i\ aII cIj^VI J J $L&jl J Lai ^Ayt ij-v 1J JlJI u u^aII CjLLijx^&IIj 


. £-1111 Ji ^LljaJ JaJ| 

^kijjLj l^ri a i fl I (3 Ja ©*i*J CjUaoa-ollj jLaall &Ua Jl (JLAj JaI' o!a iJ-wajj 

O^ajVl J^L-J 0—0 L-S_^ljjS jL^jVI (j^? J j-^ J^JI C5-B J-A^j J o^jVl c>a 
4*-~C-Lbu-ca CjLjlij^ L* l\ all SqaILia ji jl^VI ^ (J^ij 1 ^ - >*■» Q 
jj! L-a^ t M_ja.>La3l CjI lL ^a \ o^^Lia A aJlSS qLuJ I ^ja ^jL^ill ^^3 d^ilLiA ^ 

A-L-^xIjJ (jl (j-ja j-?JI (3-JjIa o_C i_Ljia dlULuiA] jLslJI ^^-11 J a~\) Lg_Jasu 

00-^1 A-ii-Aiull A j A ft VI AaIrjj . jLaJlj (j^ajVI (JA JS A JaSLuJ l jLLuaVI 

. Cjli^LJI j2i^aj o^l jj-lc- jl '.II A_j jLqjI 

^i-j ijlLa— iu^V I j ^A-JjLaII tLi^VI ^ lr- A q^-VA OI^jU A&IjlLaII lIjLi jLoiij 

jjS-«U— a lil oAjLb lIjI j jjj^j jjl ( jLaj j A_jjIa11 OLjLjjII j} a\ _W ^L'\i l- * q L vn V 1 

jl AjjLJI pLi^VI (J3 Jl J+x JUH 1 1 ^ L l jj A ^ '. ^ L\ 1 1 ^ iW Lt 1 . , :l l 

jl—Ja Jl-C. {JjSj Jl 5 I ^ * >vw .J jjS LoS ^oJiVl A^JL^a J4C. j ja Jl J 

. AjjLall cl^VI J^< Jilj VI a! oaA-? 
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dUu 1 —8—1 ~ 12 

cUll AxLijjQ ji jIj ^_Crl jJ^II m sy* \ J ^Zkj^all oUa! 

—iLiillj yllH j —aj ‘—fl— i£jj JUa^uII SbLiJj A-il VI 4jjLa11 c Li-k^J £*ljjVl J-Ia-A ^yc 

,jj-^-l Cj) J .-euIl JjJ)_3 jl i* LA ^ya j-iiu ja ^JL: j.Itj 

^-2 4, ^Li I aI ! ^--9 i- J L q-j u V 1 uj ^ _*j Lk^p^JL) ^ili J *-? ^^^V1 jj*vn 1*1 

4-fli. till djI^Ajj! Jjililla . <h\l\ *ljii£ 4 Ln,.l \A \ JJ& £j^jVl ftjl ^>XJ ^AlJ 
Xlo dlLa-j^VI (j-is - 21 ats. 4 j"sll ^_lail] ^S CjIjjaj ^Jl o^oLia yXZ. 4jLj^)Jxj 

lilSij . ajiJ5U JA-3J jJj ‘ULii JsVI ^t jjV! JjiJijj <J^L-<aj3Vl ^lall Cjli 

J j_£xjj <ja^SlAll JjJI (j^aau dji Jjpall j »]ri3A ,jVI JjAa^Lo 

jauJ I a CjLLuz^oJI j lIjI jj^JI ^Jhl jiij jl^-iVI l-iLaia Ajc. vbauiwa wli^j Jib La 3 ilia 
^J>VV A_iiixij ^^L-ca L^aLia (.Vil ^ ^ -iH dit joa> JLa ■ j-& La£ ^Jl^Jl ^jiill Jbjla 

dll J) A .ill 4 4 n*S 4. JjjijJl kic JX-=L ^^9 L * '•v Ik ^ 4 u>> 1 .aII ^jjLXuJl 

~ CiLL j \ diJ — luj ^jjaL uiBj Trout ^ ^ g ^ j I-Vi^ll 

. (jUuVI Cjbliil CjU^oS diLutluj! L^Jij Cyprinids 

V ^Ij <1*U_a1! jjc- ^jLajVI Cjlili-a 4jjLall 4-J-ull ^ LqAjC.j 

4^jjh>11:11 ^J-C. b^jljj£-a ]\ b^iSJl 4 U^ l<C.^aJ Lg-jli <aL^i l\ ya 

i j m ji j-it-o ji-a^ tSLJi JjA^xj LftJllc.j . AjLqjiJI oBA cLii ^L-ail ^ <^111! L yy^S')l] 
L$43 JJj C5 Ji jLsJl ^5-9 Sjj orf-i^dll ^jSLftVl jl V^ 1 - 4 tlil jAaall£ clx]! 

(j j> m i ^V I 4 J-& JJ-J^ bcuj ujULLaII ^ ^ j^Ul ^jiauuiSVl (jls c>bil! (jbjzw 

d-p.VI (J-^ <~i jj^j Ia ^ ^ (J-* (Jl—a. ^UaI! g lik-nj 0 ! c-boJI ^ 

. A^jLd! 

^_3 A—dbdl 4 > ^ill j A_a 1\ <o-^.Ii ®-^l- c ' ^jill j~ 4.1a1jla]1 sJIjIq!^ a,> 1 Lai 

4_jjLaj1 pLjJkVl jJ )jfij *LuJI i ' 4-gla^ ll ^IajaVI ^■^ c * i^ 4 ^ToI*a]1 4Jj^Ja 

V 4-.lni>) 4 } *i: 1 j djl—ili^l ,Jj«a 4 jL^tl l j 0 J 4 _j£ 4oxjiJ 4 JI jl l^Li V^J 

lilj . aLj^il o-Ln-jiAll jA-abiJl ^.1 jAj Jjlll | ja l^jbjpWa X 10 

Qiuill jja 1 30 ^^Jc. (J^jS l^jti 4jc.L. Ja a 4.1 aU-a11 kJLijlS 

4-AsLall 4jmll_j LjA^Lila ^1 j^all OJ-^? tliL-jliill ^^-9 lAA jji^jjAJl 

(jc. phytoplankton ^LfJI uj^ ^ <^11^3 4-^. j ij j . ^ ** ^_iVl 4 j >u 

^ ^_fl oLja ^a 4 j! 1 jj diAJ Loa jjSI Jll ^a JjLLQdil jj jJa 

. 4-LqI ^ a! I 
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eL-dl Lm {jja Lj J AAjUll i_i\ l^UH j AjiAall jI j-a 11 i LaILLj 

jjl J-a Jc* J Vj jlJI ftU jI JaUlL **i^VI ^juj vUiLijll 

^_I1 ■jj'v .-^yi ^g jjlm^a jj^a JSj .19 j l_iI IaJUI I Jill Lai . A-alc JiLall ^1 hVj 

l ill -s. Ull Jls j_Aj 1 ^ j . Ao^Ja^juJl oLj-all Ajl-ujIIIj 4 j^A_^ a ^ **<aia» - A AajS 

v_x-jlill wi^VI ,JS, l$J>Lijl Aic. Lujj ^.aC-VI ftLall kjjlilia J JU 

Jill ji Zi.}\\ (j-^a C5 -J3 LJU> LjA^jLo jA li&j . uJLajuj^/! Al^aJ jl Jj killslij 

Ja^uijjjall ^j>> j;Sfl ^pJl Jj 4 jjI jW>fl Jail-all J Alauiiall Ol j-pJ \'&j ^iUl J 
Jjl j^a£ ili&j Jbill ja ill S^bj J! ftLall Ajjka-n ojb j dol iii p » (JaJjj <*_iJ3L 
^U7i *}j . A jUjt.ll A^IaA:5V 1 A^uaII Cjli dlLa-kj^U ApJb jSfl Jc- t ^ilLa^LLl oli> 
<- c <IjI jii J SbaJl jp* (jS^aJJ ^Ull J o^jb oLia Jl J]l iilLa^Vl 

£-j jjll jjijj I A^jj . Qa^Vl jp aJIA ^ISB aLp La Ac- j£j bj j-aj 3 jbJl 

. oLlaII oi& (JLa J fth^U ^LaJl 

l ^-i\\ oL-a L-iL^all A_ 1 juj ^jyaall L-fi^i-sal olAjI c^UjA Jal ^ .all o\& 

J> (jl b_UJ ^5 Ail VI • 4ajATI 11 ftLball Jj Jal JiSI jp oAuu bUlm-a Jc ALob^al] 
A_^jAj JLc (j_a J-JI (jLcC-i J oAjUI t_ij JJI v".,uu AiLLliaII oA ^.Xjj 

(Jc* (J-lAillj pA^jjl ^jjj 5 La lil LljKj jjJj A-JaiALa SjlJA 

(j-a (j^alAjll g i^jj . JaaAall lAj JJj 3jl^pJI 

. aJ_ajl1I AAaj Loj ^alAj Jj A-aJllHI JLi^^U <K ui all Jx^L ^jo o jLo 3 A ASjjIall 

aALaII ftU^VI JaLail 2 ^jJJ Jjijjj AjS-ajJI JjIjjoII (J-^Ljj LaAixi lilb J^j 

Ji! J^ai! JLaAl ml O^Lc.1 JLic.1 j; !iLi A^alc. A__uLoII ^g jLoallj jW 1 

<Jj_ll j V (JjlaJI oiAj ^C>\ ^gAj^all oIaa J aJjIaII Aj^LajuiII j Ajj^JaxIl 

. \$ ajy *n v-J->J (j^ij ^jLAaII (J^lj-a J 


Detergents uli^LsiU 2~8 - l - 12 

JLaj jjL_ujjill jpa A-Jlc- A i *n: ^.Ic ^^a-oJI j-k /nil *L_ia ojl—C- ^ jaA: 

j^LjjjJII L-fl^l tljLaiiiAll ^l&LuJj « o^^-Sk^ai! jy3»j^nll A_La£ 

jpa Afjuij (Jc- AjLall Ajmll (_g jLlII Jliill j^ull l$_La X60 

jjLlj jill 2 ^ j^> -^Lo^ ml c jial J cJ^ Jc- j (j^j jJI A-UiU jya Jl jjiujyJI 

CjI—( j—9 J yy a9 j jj jl j_La ji-d ui ^sjI _ill jjl-9 elsLilkLall ojl^ ^_g JlJl 

AjcLL-all Alt a\A a 11 dLJi fj^jsu J^LlaII 0 wna j J j)Aajj . Ajn^ j jlill 
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AiC- j-j l / > *1 pH Jjj&aui j*'}j . ja^jjlill ^3 -UiiJl J jjlj 

. ja^jjljJl ^3 pLall •-' <jLxLuJI jl^byi ljIu/ia 

^'iVI (ijjljll 3-8-1-12 

-> 14. : lS^ J *\ ljj v"’ i \ 

j-?-- D.D.T " Jl j* ^alutll 4 ^-ili*jJjM s. 'uAVm 

. 85,000 ^^5-Jc- Aija Loj JjliilLl ^iJji A^LniJI <j-bl_>*Vb 4a3^te v_flLLiSI 4 

^Ji L-lJj l^jLkijjl 4lk* j& <L*jliII t-* il j i lift s^abilla ^li^judj! 333 tllljj^ 

^ fl.. -ti~SJ j .*4Ttil 4 kJLj 4 jlj 1 * i“- '1 j t 1 \ ^al L . tJ I C-1— Zt. jl 

J-23J 4C-^-uiJj 4j^/„uU J'v ^ ^_jj| 4_i j. .>.<? H (JliL^^ail jC 

^1 jji 4_il jVI ^2kjj V J * 4_pJl 5^uVI ^ Ia j 151 j* ^ J bjS&A* 

3 erfr* '^j Spjj^I ^ 1 -‘^jSjja^JI ISJ* Jabb (^Ic. ojA*\\ Uj^J! j* 
^Li^fl S j3J3 A mil ^_3 L^ j 1 jjjLal Ap^ } juJ I ^LiijVI xLii 33j . 4LjJa o-Lai AjjJl 
a ii4II j-a j-l£I wljlo^pJ ^jljlali ^Ia^VI ^1 bu» 5 ^jILj oV^Luj ja^Sj ^^Jg. 

. 4j 4 jlLall ^3 acU£ul t j*Aj £ jLl 

^JllLS j-d! oAA ^IaAILJ j__C. i*« ■ ^^Iill a^jlill JSJ j5LaJ Vj 

jjJiS ja» bjjLaii (Jlx-cajlu.1 |*J 333 . LgI j jl) j CjlaiLS 

Anopheles (jojeLj 3^-aV D.D.T —SI ^ ^laLLJI ^ 

(j i ^ d^lSj mosquito 

^JjJI A < n^l i ^— 's\ n k o l A: kha-^ ^j a jaSl (J-il-aa LaJ o-^b j D.D.T -51 

(^i.1 ^jjjbaJI ^bjail l_iq]1£j 4^ 1 ^ i>> i Aju ^-kJaj b^J 6 Aia-ail I bau ^£Aj 

y iff *,^1] L j^aj . 4-^i! AA^ i. i \ ^jjo oAjLjlII oJaliJI (jl3 j 'jtijLa 

\ w^all LfJI (jl ^1 Ajiill ^-9 D.D.T -II ili bbj i j jL 

jUaSI 4aijjjK]l 4ajjjAi^JI Cab^jAll o jac* j D.D. P -15 

jjj , 4-JLB bgjl J*i-JJ (J-^SI jb^-lVl 4_U i .-lj^i ji ^aJL-J Jj Ul ^ LLt-i^ {J\ J 

kliUibuJI <_j^pu5l 4^_lnll ^J| "ill tlib&j^ll j)-a JIj j23 

^pJl j Obibull 4 a ^.a\\ (_^—51 LliiaSil a <a^.N j . c5^^l ^ biV I f !2 0 ^j-SI 

3 J 3 La ji^o ^xj o jaJkS/l oi-Aj - jy* ^0-1 jH» 3b 

oJLA l^aa ^iJl o2-a51 jVI Vj ■ Ajj^jJI 4juJI (^-5^- -^1 

A3 4-aj^J! 4 m <JjjLS l-il La V liUbj ^ ^ 4j^Zk_iil 4 jju11 

j_^j A-^JI Ajlj o^Lj jll likl dsbafLail jaS^p jl ^>1 Lulall j jl jaJI <5L ^liiii 

_il jt iba^ l_j^jjuUJ ^ t (^a5l j <^bJI 4 -v . (^^1 ^)CI ^.1£• vLl4 La j L,j_jbjl ALujuI, 
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Aju^jjSjjA^I dsLiSj^ll (jl jAjjj . aLL-oII CjLl^SJI VI aIuII ^ 

till jjjLj L$J tllLjjJaij tljl^jkl^ jua tliL^AJ tlil-lu^S p! AjLIljVI oAi^VI 

^LS dihS ^Jl 5iLlaVlj lAA - Aaj p^Sj pi l^il vt D.D.T -5! (j^ 0 ojLjfl Aja.jJjAJ 
Ia_> a*L_JI Polychlorinated Biophenyls (PCBs) Lhjj&U JjLliAJI 
<A u£LI1 ^ Plasticizers 0 -jaL lM 4-&ti~=*l' ^ a- 4^1^1 j 

oA-ala^a A-j.*\Vi L-a i^S, ^_2 tllA^j ^lll j tlAjfiJJ^a 4jAal Loj JaUauJlj 

( J- 1VH AlAiill ^)JC. CAj£oAA CjULIaI 0 jLial! jIjVI tlluijA LalSj . \ fi jlc. 

• AjtSjlo jjSj pi ^jll S^)l iJoll l^ll jJjh lliiAiSI LalS Lj^* 

LS ^ AJ lag J ^9 D.D.T J ^A—ll <!uiU t fttLall j-ibll I jlajj 

AL>Ui jj-a 1 JJaS (jl VI 4 till na Uull Ala A^Ailall JjAH <j-a ^ AjC. 1 jjli tliLLaall 
Lgil jA-Uj 4 4 —uIAsJI ^.oll aUu! ^-11 L^LlrkV I J-5aj 4 ^ iVi ml ilill jV Aj^qLII 

. 4_^a!j DD.T —ll (JaLju ^A-Il (JLaLfill (J-jAjII A_a.jJ pi LaJUa Alii ^ 0 J-oltaUi 
(J lVJI I^aSajj aIuII ^ <ajtLa (JSVI dlj^laJI tlilAjU* <JBAj jjVI 

aJJjla (j—a l fr*oA$J 4 £.jjuj <1^^uJ 1 jTkj 4-jl VI ftj la JJC imTij AC-^luj 

4_9j-saJ j . tllL_£>U A-^aISjoB jj_a A fil ^11 As. jAH jlJ tlsl^o oAC l^j (J^al 't all 

pi A Vi mV I AjU VI J$-3aJ V AjjJI ^^ic- A^obJI l$ll jjjbj D.D.T -B (j* llaj A^otc. 
jpa Aja m jlSI AjjjLjjijAB ^_ujjjSjjAj^J1 tliLS^yiB l^iS (jl LaS . l^J (JjjJall 
^Jd! A-pL^SV!j A-takll JSL^all ^ aja^II diu^i . O^VIJ ^UjjHI D.D.T-51 
(,** ll. vS^all (j^a a jxc. j D.D.T — B pi A Vi_>.ul ^_la <J_i3 L-|J t^AwiljA t-i 'NJ 

. piLJI pL^ll ^ A_ujjj1S5I AjjjjjSjjA^JI 

D.D.T -B A KmaB till jjSjjII (jl AoLasuall tliL^JiVI ^g-lc. tlijj A3j 

aJLIS (jl (j-p. (^J (lOppb) ts^ ^10 ^^ u* UJ^M 
A^JaLtLall tliljj^jlll J-ic, ^1 (1 ppb) jl- 2 -^ D.D.T -11 uWj 1 ^ 

^jLill j-&j a j^I^mJI ol^all (jin (jIIajlII (jjlSj^UI (jl VI • (^gjL^ll* (jj-i S j ^^ Lill 

^Jl j^ajjuj (^J^VI 4_pjl til nl.S]l (^Aij ^^lll Aj j.iJnf 11 Alkali (JS jA^ n aj ^jVl 

jSjAJj (Jj-AaS! (^a L-ijAj (^a1! <illAj jUall aUa l_jjIa 1I D.D.T -U J^- 1 ^ 
Lu» jjSI jjSJJA JJ 2 JI jjlSiUI ^ D.D.T Jl . Alhj AoicJ Sjj*-a (ji 

• t^ 

jSjj-j A_alj D.D.T Jl AaaJI a > ^ 4 }V I jjV 1 

A-J&Uj jj_Sjll1 j ^ aVJI (J jAj . A±aJI tljlAjlSJl lipid pool A_iiAAll 3i^JI 
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^ p \* Jb J . p -» P ? 

_s '- J> ^-’-' P 1 D.D.T — ,> -> I P> ^->: P>P' 

-J cr ^ V'j jjP' J- ^ —-’'J. 

j Jli—u Jiil . ?j|LjeJl CJjJJl jjl L4— .ItiJ jJ' Jb j-**- o,-^ J o.o. r 


Lji JJj -u,^: ji D.D.T Ju aJ jU bJUlj JJUI *bJ JUJ ^ 

k J jj "j^ Kj-* p j-r* 5 jJ ji J *^J LeS . D.D.T JI 4_ipj4 Jj—-3 CJ jJu 

a£^-J! jjJru i X 100 J! aJJI trout 1 jjJB 

^IjJVI J»^J ^Ac- nIijj b&£ . jblk-cJl ^jP£ (JA^u 'Ajj <^111 J JLJVI 

—II u - 4 jjJJ J * 0-2 cIm Jji Jl JySjJ bjjJ^' j lSJ^JI D 4 S?jl^Jl 

D.D.T JI jJl 20 l> ^ J^Vl ol* ^Uj D.D.T 

( 0 . i ppb) JjJJI J e jp 0*1 LlJjl^a J OyStCFS Jl jUJI yul Jc 

ajUj! j* Jsi D.D.T J Jb-<» jJ JU$ii Jc-j - ^ - K 1 ^ Ji cUl 
JJ-i* <J Macherel JjjLSJI ^ Sjj_£ jL^ J-^l Jj . cUB J 
cr ^VI aJI jjJJI/ c 3 ^ 5 j-a Jc a^jVI JjU^f J*Jl jj* ojJS 
L$J ?J Ui (Jl! JVbJI JJa IJ&j . JIx-ujVI <J ci^UI * jJl aj £■ j-ojuJI 

. JJl! i u>ju ^U^/l jpbj j D.D.T -B v —JLc^Vl 

^_9 1 ^ ■tJojgJ C 5 Ji!!j l^_La A^jijlaJl A^sIAj jjJsJIj ( 3 ^-y b^j 

^sJl jj 4_j=wjAj 1 -jr~ljjlj ^i U Js jilb jl jbJI 

blil ;3jila <jl (JjOJ . (jJafl I^S CjL-tflU_^J! (JJs Jl D.D.T Jl wjLiiiLa 

Apj^Jl a j-\H d i'K3l J4j ^_i jaJI <^Uj buS ll U jjc. j D.D.T Jl 

- AjjzJI jjJfill ^Ijjl J J^ JV i l l (Jjjl Ojjj fJUll J_p. 

^JHjl JjJ^W 4“8-l“!2 

_ c 

jlajj . jalc. ^u Lolc. ojlj jit ^ SiiVI dilki^ill j ia.1 jA JjjiiJI 

10-1 tj-JLl 7 * LftJ j^L^aJI vllllapjl J AjJaH JjjJI A^oS 

^JJI (j-b_JU .Ip.JJ LaS.AjL^LJI Jal ‘Jl ^_9 a ^ jj • bji-i-u JjJa 

J jJj ji jjc. Ja_j L^a < jLsJIj (JjLLj^JI lP^J 0 J o' jiJI vlsb Jj J 3 jJl 
. ^ 1 UI J JLajuiVI Jc- Sj p-i ajjUI ^JJI 


JjjiJI (J iij 0jJS tliLiSj-a j-« JajJLk» jc, S jbc. ^*UJI JjjoJI j 
L^jjII diL^jJI &1 a l_ . Hj&iJI LiibS jJI Jc. ^»Ul 

^IjuTl^I (Jl ^)_j jSill Aj lx-C. <^i # jA. >1 a \ \ c-l>bi.b A AijS Jl j A_pJJI U-^ a' 
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* A 4 fork a j_il (_j—a -I -Lla .La j_1Xa j^J^aII <aj 4 m <0 XjL_£^a 

. A yA -all AaLuj XjLsS^yj ^ \cl *\ ^ W (Jj^lJl ^Ijji ^ \Ay ^ J 

£—^ UJ-^J ^ 3 >J £-la-»-JI J-l-UJ l- oL^JI jLjjill 1 3 »>>» 

(JL-dJ AlijJ CjLLl^ajIj jUJI ^ls <■ un ^i AC.Ja*J _^OiJ kik 

AJfilj 4_kJj.A II AiljjaJl CAj jIaII Ajlaui ^Xol JaI£JI 

(jJc- VI uVl <--)l_JjJl l?>A^ Vj . 0^* jj^> J^Ui 

j\ "kill ^J_!u £-fu ojLc- <L_jl > -I* i (J-^j (j-A *'J -ij-C- X3 4-Jl VI • I- frbtt JJaU 
-A_ ajjJI Xjli iIIIa u,VI I—$-1 ij (j-aj Jj-laljjill 4j-idl cl J^jl JjjjJIj 

. £lill ^ L^lLaj^iVI j lobsters JjUUajjdl j jjddl li^J AjjL?j5I 

^jjlJI lAjjJlII jjjLj AajUa Ig-iSd ^Ii]1 Aj^pJl pLpv^U Aj^cIIj ^2*. Ail Ia£ 

lIij-JjII <AJXj=kl ^^-Ic. -CLoi { j^ jl£l jjj^a Xjlj ^ " 1 ^ -A_La jLjI \ ^i> * A (j| 

^ aViIIj c-LxaVI jx^. iLaill I,^ &aj lXLJjjj£jjx* 1I jl Xlu 

A 1 xAiSU (J— • A^>Si (jXLa^VI UJ ji^ 1*1 j«k lipid pool <_nA Jl cl>J>Vl 

L^iS^uj LjjjSJI ujSj Jo V jjc. xAjjjjSjjA^il 

. ij^Lall Aj^rkJI <jic*Vl Al jUj Xlj ^jLajVI J& 4-uijaLall Jl J^UJ J 

' j jS a j ^L_kJ1 (Jj jl-JI L j La <jj_£jj CjLj^jjSj jxi^JI (jLa a tfi^W 

, ^ jjai vi v ci vi i aj^i ai^a\ ^l^vi < 1^1 ji^ji 

LjjjSljJI J ^ 1 J."k ^L=dl (Jj^LJ! Ol-JjS^a (Julaj A \*\aj AzlIj ujjjSxq Vj 

^ ja> \ £ i^aj c _ s _Ul vIjV^L-liJI (j_A j^ill jaVI &XXi cUjkl 

cliL Ij.^1 jJI ^jLa Ja_^Jl C J-juJj . ^LiJl (Jjjx^l 

<h\ _jX^jl \ — c\ - Ar. J_ uii j xX^j jj-jil A_ia_ajj JJVI l5 -^ j A_!^l*JI 

polynuclear aromatics 1*1# ^Lo^VI oxuc a^Ujj aaLJI a^UjjVI 

. A£- JjuU JI^JJ V ^5*5 

(J_Jx jJll! jt-^1 _4 Ifl ^ < I t.o‘; ^ I g i^ a \ A il^i ±A \ oLl&II ^jl X_LU Jl3j 

u' UH> J 4^- ijiaj tPN <->\jjtll j>c. J AJJ^' *U*V' U-* V V 1 

ojxaa i ojj_j£ ^j>\ ^3 L*^ jua^j jl^JI oj^a { jc. 

. A3 j^)xa jjc- J j jilJI ^-jIa-Uax! ,^ic- a'I j 

<Ll ^_i]l ^ J A > <# 0^ /10 ^Ij^Sk <^J^I^2kll 

JjjiJl i j^l ^Jl ajjUI iXiIo1a*JI o^x-ca a ^5LJ1j l JjjoJLj ^ j^JI 
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dLJjSj 4 Jjjj—Jl <h\ qU A 4 J_Jj£jB CjI /.l^c. J 4 Jal J ol —±A (L j—A 

dLw IxSj ( J ^11 CjLS^pJ J yS w^yi JD J ji^Vl aIaIS-^ jjc 

c-LaIL bLaj ilslwl *ii 11 JjjlJt £_j jij i.u oJiLxJ . JjjjJI JiLiX- 

50 J*L V Xu Jc, j=kJl J sLlaB 4_ia£B £ jijj 0.2 cLjI 

tlj_jj J yh- Jijij Vj . JiW c-Ljjx L g J jA-3 J_i 3 ^ A - h ‘ jj % JaLlB ^\a 

jj! Jj-^a J jILaS * (^jjJlli Aj^uij <j^o JJiB VI tliljuSLftjl (j^» IfcjXj vJj! jU^iII vJlnj jj 
jjiajVl <^-9 <-Aj-u^a 1 j flfcfl 4 <jli La ji ~,ti <jja 1.0^0-5 JJJ £ jl jS 1^4-aS 

. ^jLLlp^oIIj ji^iii vijjfcn X l o (j-* (J^i lIj^uii Jxoj^ 

4j>4c ^>1 ijIjjLu di^jD 5-8-1-12 

I ^^ ^ AjjLqjSII lIaLa^^qJI jj^o £■ jj i^AVI 4 ju»JaJ .Irk jJ i. fllkj La ^Jl AsLjaVLjj 

, LjAL^q JjjJjj j Lav ‘-] l Ljj^aJ 4 q\" a! 1 4 ir -1 ^ )1 j\<n» II OIaLL-aS ^uil n"inll 

4 *>» aj 4 l^ Jc. £cjuj 4X jZLaB CaIjjLuSjj2uB <C.LiL-a jjl Jl 4iL«AaVL 

Jyli J l_a^" 1 ^_K j <j^La^Vlj a Infil l 

4_jj^u1!j Ajj^jJI dlL^JS aP 4^£j L_lij J 1 ujlilS-all oXS . Aj^kjil filial j 

4-JjaJ!j 4,-jj^ \W ujLI jJ^Jl 4 ^aji3 ^3 a^T< . 4jjjAJI (J^i! J-oVJ 4,-ini’jt tfl-Jaxjj 
[Jju > i** i\ i-w ^ jt"». ill cIajJj] ^^jkl ^)tiL=k>« i^. jj 1 —- (jLi-iiVI Jl J£ujj 

4^I-i . ,i j it ^VtA jl 4 > jx>»rL CjLjjlXq L^_La qISLa ^1 j>-o 4 jL^JI jic- 

<J_il il^a <JJJ-1Ij <-a5jj!I ^ja! >t! 1 4_cLL-«a (jX- ^tlLuj . Ig-K-iijugl JLoSjju;! 

lil CaLaS^aII (JSj . 4-j ill oUaII ^11 tlij^i-ujLa lil S JAjSi JSLLo k..i L uij ^5 (5 J 2 V.I 

‘A .ti L_±jlill (jj-> ut^Sfl ^LIsJa Lgili SjjLJI Ljj 5 &jII IgA IK") 

jJjIs < j 4 ^jujS yi ^j>Q JLi. cLo ^L<J 1 Jj^>j <LqUlaB jjc. ^^ .*. ^1 1 ^_a^L ia jjL!» 
. AiLiJI ^ <ajLoI! f.UzkVI (J£ (JS ^^a!! ^jIAiaIIj q^jj^jVI dil jlc. 

4^oLiaj J J^Q »JjujSjj 4^_a 4jjLaSI j I-vaI I ^3 i* A fllA. aH oAa (JlLa ^jLq li!^ 

11a J^y^iinl La I il (jLkiiA^Ll 4 ui»il\ i 4^fl.jaA-v \ j l oIoaII oiA (^o jB 4.AJ-C- 

^IjLajI a&\\ zXJt, jjilA (jx cIaLujI jail ^iJl j ^ 1 A ^ jA*il ^jJc- j . k_j^fcill aLaaS ja^aII 

. 4 \ aV\a jjc <jaLJi ^ i^y i ^ic- 

Ajjiis-fl jji CaUL^Hj 6—8—1-12 

La £ jt jjj 4jjLoB 4jm]l ^3 lT 4_aa^jlaI1 lIjL jLoaSB qa J4JS JlC- j*_s 

l^ijji-^sj ^SLal ^A^LlLLi UjjiJa ^Xq eitikJj . <44^11 XXi Jl LLu jLja jjC Jaj 
^_Aj CjLjjiillJ ^jlaLaJkSfl^ . 4_aJLaB oLjaII jl i_jXiB oLaaB AjaIS Id Lac._^ 
^L-AaII ^j.9 Xi9j>^iLq lil j-llB j^v 1 4JltiA^aB djlcl ^ja j\ w—jAIAa 
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Almll A_jjS j\ 4_w<Ljl2w ApD eUai ^ j.^j oP!l oiib jl <* nsw Aj-1*3 

o J^LS <JjSj DjA*-* £pal Cff^ 1 l 5 J^l ^^aJI jlaDI gP D£Dj <^111 5ajtdl 

gDaILj • AjjjgDI A-*iu]l ^-lg . Lkjjjtj JjIsjj A-njilrJI ji Dbj-aaJI aJaD* ^lc- 

L^i jj £^a diLaPaS L ^_Lo Aj.Dbl d»Di£ Jllld Dili o ^^lie aj j^ili 

=^A lil dll jjjlj LflJ jj£j AS 13 i^l j Ajdd dl jjju 


dl 


. DUI oUJI Dhj 

• 4 »> ( 

^jJ_fcJl£Jlj (jpJj^lSP J j.k^aLwJI QA dll oAfc ^ 4UJ_g 

A^aJLoi! cPcJl A_uj ^J! ^A^aLitJI oA-fc JuLa A-Spals . dldjuSlI dljjJj ^ j-jliIuDU ^ 
L _yUU L$-J A J^JI ^g-lc. Dill jijj V Pjj Ap-uU A. lid dl jJu d-lald 

. AjAaJI aLuJI AID ^ jjS/I 3^ 

JJ- ^ P » jl AJ ^ oA j^j_a JjSj 25 ^11 j^aUaJI ^ a > J ^5j1oI 1 j>aj 

jjjPj jAUuj jDjij J£D ^5-9 jjJi Aw^JtafUl Dx^jJjJpl dL -iL a xJ l JaAj 
^^ lli A-ftliaPI <_x\Iwall dl j.IatU . 4p»a]l j! 4jAaJI AdLall AdJl ^ 

A,In i^ijl *■ J.mQ. ojJ-iS jl m » d Aj^LdJI dliliPl caa ol^jj jUu^l lfl-J 

. Axlupl jldYI 

jjjLj aJ AjAaJI jA AjjdaaJl jjc. dlalapl IfrJjld jApall j 

j^DujillJ jjikjjHil 4^1 dua. j* AjLj „ <aJLa]l jl AjijJI aILJI AjjjJI jSaj 
D ai . iS C>\ J^J (jyAo^all D^^aS! ^ Ale- ^3l£J! oDol] Xcluia jiib 

l)Diy 1 1 —^-JjLaII cLi^S/l ^gJc. ADjlila dll jjjD LgJj DD (^-^-9 I^IjlaII Aaflj 

. (Jjln5lj dLj^Jlj ^jdA^LSJl j (J^il—al!lj ^Dajll J (3^^ l^- 4 ^' 

2^jjJ <_5^=*J o^jljlo ^9 l)la ^gJllTbj AjIJ la ^JoIjlaI! q2A 

O^J.*! s\a (^laL-La ^ Jaiaj ^-aDaJl j (3^^ 

• aDVc. A j dj^illl l^-i3 j iAii 

j—Djiu^^nn 1-6-8-1-12 

^^ J g ifc^»ij A-DLaJI <;Li2kS/lj jjDijyi (j-^a (J£J AaLjui a^D {jjjjlD 

diL_iil£JI ^Lu^i ^5 atlI Aja^uJI gJbdlil ^LjcaII (Ja o (^ jlDliyi 

dlLiLajJI l^Q jjj J-«luU jAj . ^^jaSlJJ Jaajj a 1 jJa oAa! 1^j 3 ^AiJj A_pJt 

Da ^I^JI ^J^Ja 1c. jl d.iUl'S A$ AlLJl AjuJ) J] ,ji A-X-P^a^ 

^_9 j! jH.Ij i^lPu AjjPI ^ jllJI AjaijJa jl 

ajl jaJI ^^lll Del u^ajl dibLyiJI DLdayij P . Ui^laH ^ ^ 

dlD>U PIA- U a S ^Allad djLiSjjaSI jl LaS . jlPS j2kl\ ^5 k 3A^ 
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I^Sj 4X.Ijjll ^ jiaill <ajUa ^ 
A_jj^J! wjLcLL-oJI oaa ^iilil^aj . ejL^Jl 4x.l_i^o ^ ijtjU Jjja JaIaS 
jL^iVl ^ ajjUII ^ jla^JI ^gi o^jiliA t n ^ij ^jAslaII l JA A S _b-dj ^ Je. 

A-lii <*J ^^LaVI <j-=»—*J J La£ . Ia^. <aLuo AojAxaII 3^3^ 

^SIjJUj LjjUSJI J- 2 JL 1 ^ujll JjUllq Jl AjjIaII 4jmlt J cijjjil Jj^f j . A-iajuj 

l* 

■■> > > ^ll^a mj _ll ^jLuiiXl 4 I 1.1 il l i Sja-juJI <_jl& ^g-9 (jj-^j J-lj-aVI J JL<^jVI 

4—_^wjjj ^ii^Jl_j ^a_-uu]I t ^ ^ jlaUl ^g_9 o^oaS s * > 1 W A^j -»<J\ a_+3^ 1 

jlal—iAJ ^Jj_kiJl jiiS ujl_iAj , 4_j A-jJa <J^XJ 4aic-t wiDL^JUj'^ 

Aj^jjj . L$-i <aI\a ttiV! A.jfc^a ^.Iaj 3^jJLj lLj Jill l—alj ^ jklil l ^zkJ <^2 AoLxLwj 

tilLs-LuVl J-a J>4XA Jl ^IajuiVI Alu<3 1*j Ja ojjjS Jj^ J 6jJ 3 OV^- 

1 ftj -1^1 iiH-Auilj 4jjjJI OljilLj LliliaA 2 kAll LlI LrL.L' 1 ij ji-vj j . Jl^ J-J ^jH ^Jlll bA-biU 

aA-A djLaJj ^-Ic ^Lli LgA^-uiil j 3 ^ J *—* 3 ^ 3 ^ J] sword fish 

. ojjjS 4^kjAj iilUijujVi 

(J-A m l Jl J-OkS?l <j_A JJ_J$ iS -h (jifija ^JAJ ^jAaA Ju jll jV 1 jJ^jj 

9 4-C.ljjll AaI.iVi Wil ^JL=V ^g_a <ji VI 4_&li*-<a]l J 4j La*l^ l S-ilal j Cjliii^ajl 
a_q^ lA-jJj 4_4l A^j-juj! gjIjaIj 4 vJ ^jS A J V diUjia^l 3 <aJ i n i 3 j jail aLoIjla 

. A 4_<alA^ajul J^all ^jAib ^ diA^^ 

o^La jib 2-6-8-1-12 

l_$J jL 4 ^jjIa 11 4 li;ll ^Jfr <J< 3 ^J^ LS^ LaI 

tetraethyle JjL5j1 ^jIj oj^-^ ^ AaalJal 1 ^-aaIj l^u Jjia saaj <^13^ 

J_9oij jjja—JI ■ i —ajLi^Le ScU^ j j » ^ Jjjj-JI ^Jl lead 

^gjlll -^-3 LiLIi i-kjl ^ 3 j . ulAjLall yu 3 ^J 3 ?^^ (jaaL^ajl! 

Lh^ J-BJj J^g-oli CjLj^IaII i^JjA sjaa £ jA j. i^IjI jLuall <AjjS <S^^j Jjajj 
a_g i jl jl^Jl ^ i^-Luijjj j Al^aI I ^jc Saulj LliliU^J 3 ^Jl <Lizkj jjl ^Aja 

jjaxju ^g-9 jL^oll 4-pJa^Jl ©Lja]! L£ -^ Ajljli IAjjSjj ^Iajj A3j . jLLaS?! ^ 

^ (3-A O^aoSll ^ 130^3031 SaL-C’ > ^ yij . 4 pi J d l Lj ^Jjl L lllj ^^laL j a]I 

. AojIaII q[ o^Vl Cj1-*-A3Jj ( 3 ® l t j 

jLonall ^g-9 4 _JjIa 3 ^^—*-«S l^iaii j laol l ^oL Ia! 

.jjAaL-ajll J 3 j1jB <JL^. ^.9 L*S o^jln^. Jl>iu V ^ 5 - 5 -^ 4-Li.wj -JaljiS j3j 
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kuUll j)7-8-1-12 

& ,ju-L-js £jLL j- c ‘ ja 4-a-*Loll Jit ^JLj -UjjIaP A-JUJ JjjJj 

V ^Loll JLM\ J . ojLS JSLi* 2-lu 23 VI iULJb 

c5->^ ^-3 Lpl tJJ ' J><3 ^aIj <Jr i 4^JI Oli’liilJ i jjILu Ij^L Asia sAjAsu 

Loa 4_i>Al Jjiuj <*-n’ i. r t i_)Lo JS JaV, Aj j^^L lzvVJ silV J j-lh 

^LJiUaii ^Aa!! ^IdaJLuj^J ^tS^i 3jJa-)ju) A^.jJj . aJLII JL^VI (j-S jSVI £-LI 4-1 

,2 jl j«a!1 £_£.5jJ jl 4^UJI l^J fj^ajjuj 29 jJali-jall Jdiul *Lj^i]l 

iaUall ^IdVt-ul SaLjJ} Lais ^Aj^Jj^ <jllaU AjI jioll filial) jjl VI • <iLJ! 

j_a j . SAjA-i <_|Lc. ^JJVn m A ft mla\\ OLftlii-all J^Ljolaj !Xj£L_>la 4*jjjjll 

jAL k-tfvft dA_£- (JJjia ;jC ^^S-Lsil JLLij l^J ^J&\ jl _^nIL 4-nLall 4 A 1 JI ijjli J 

jl 4j jidll e_ixju-Ji kJ^J U^SJ Ifl; >*« i <j| VI * 4 -o£^a 4_ila^l ^.>2vkj lg »2*\g J 

. 4jlSL jl^jJa! »AUa ^JlLj ^1£aL <iial ja 

4-iJI ^^29 Ai^IxiJaLi oaLjjII ^^9 Ixikl ^^cLu-uVl Jal.*V*3l ^jl djj^xjaSl <jaj 
J jA-ll *^a_4 vljjJbuiil La-o jaJ ^ Ajjjill i^luiVI dillS (jl Ai* ijJLallj 

4-iJI ^^-9 L^jjAj <JSj l ^C.L jiVI JaLuall (AIL AaJ 1JU9 4 ^Ji ^ lil 

. AjjLqIIj Aj^aJl 

LjJjJI sill ft;L.ll ^ (_5 ja!I jLill ^jjj ^?JI ^ ijjjill <^JLjVI Lidiii 
A JJU Lc.^j ojj-pjl ijUu^xll fj\ VI • <_uAajVI 6_>SJI ^LaAl ^ ^£. J>>u ^ jjfej 

•iiLi^aJI Lot 4 C5J^ -LjSI-^ Sjj^w-ca LL1S djl jia jLS Axj (J -lo (j^ajVI jJJI <djL 

ijjjj jA-j-aji j; iuj ^>2ajVI <Jj-^ (J-SHjj LjUI j^>1I lIj!— L L ^ IgiU AipJI 
ijAl A—9^ . 4 jjdLqli <JU-juLoil ^jj-jaL-ixll 1^ t-i_9jJJ &A-jAE- <i>ljl ».oi >J» 

^.LSj A f\\ a! I j Ajj^II <iJl ^1 SjIauII ^ A^kLuiVL 'U-aLiJ^ LiljLisVl 

. ^IUj| <.Lul JS ^ <lj4-^u l^.LS 0^ 

^AjJ A^OJ^UI ijUaLisVl iiLs-aljiJIj pl-Lj ^ ^9j 

Ia_A LjC- ^UaiVl ejjilll jialilua A^.jj V J - AjlAaII j ^ l IxJL <!uJl Lj^L 

. a ^Aaikj oIajlaI) oaa tJjjL**A ^IaU jA^^II 

1 j_Saj V oALj j A J .lc. L-dijij AjUJI ^lil ^3 4 jl9j1a5I saLjII J VI 
jl Aj^sJl AliJl f^yajpu V AjJ jixJ l^J-4 jj-jaisill s_ >yj ^j!l Aj <' Ai'%.^11 ^ 1 ^. li?u 

• ajjLaII 
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O Sill L$-£ Aj_a_J' ^ j '■ t^n') i/ylg-l. La Cj LaI^ q J I &A-A j_Hjj 

, A^Ia^j— kill cOL_cd J j aJI CIaI! '■ c- O --0 ^jj'- k »» n V' Cjl A.W 

l j| K** >1 ^ V** ^ Q AAjoLaII 4_1 ll iSi 1 ^ ^1% a]' aAA j 0 lC- 

oAJfc, jSLLj^I Cl-9^11 JJJ-^iJ ■ A^llll l ^g-Jl lgJ^)-Cj £—LaJ jjaj Lg-^Ajjl 

A_LjLl!| oA^j ^jj JpAll jjc, 5AjIj jj^aLlc. Jjjl A-«.i. ^ Aj1 j-^aUxjl 

>- a - ^ «.** l^v, 4 \ \ \W ^r_ lc A \ CjjJj {J?' ia! JI 42 J 4 *«ai] lijpiLa 

iLlci l JjJuJl Cl'j_ki*J &aI_C ^Uu Jj-Oftjft ^ jl K Cd Jaj-i^-4 9 oA^j^Ji o^laiJl 

Tritium fCjjHJj <i^ 27.7 j* £-Ul Strontium 90 pj*£3 jlJJ ^a*J1 

. 12.3 


4 a\) ^ijLaAll l_£_La ^L^L -OjLoJI 4 * i <1 \ jAL-ca-a A^.jjj 

4 mil 4 -jLazJ ^LS^L 4_A3j]1 CjLiLcC. <jjj jLCj . AjujlLaII jj Uad li ^—iLJI ^l.\ Vi^Vl^ 
4_jJnAiC4 1 AJ!i JuC. <1 jL*2S l* A ft'A. *\ 1 SaL& J - ^>al ^ *. iVI g 

aJ*-cJ1 jIjaI! LA . j£aj jUaiJ <jjA L S -a^c JI L_fljwJI aL* l$-9o^-^j jail 

(jUiC-l Cijj-ojj 4 Jj 2 (Jad^j ^ ^ jT 1 c ""'^ CjIjAV^S Aj^IaJI 

£_L<u A^SjjIau jJlII IA $1 A-cJ (jLS^a ^^-9 ^jVI • jMl 

. ^jaJI AJmll ^ £\juM J 

(jJ jI^-a la ^ lc. CiAC-Luj AJ oj/i xiaB j 

^j^aSj uIS j-kiJIj A_LoVl CiU jIuia]' J5i ^J) AjjLaIIj And' UlAVI Cj jJdll 

<.** 1 11^ 4 Wl <Aja!^ bJl n luuj ^^cLx-ujV' ^-J^-idi ^^9 

. AjAC-S/Ij Ali-dJ ^^C-lxAiV' 
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J jUiH 2-12 

Non-Microbiat Spoilage or Deterioration of Food 

1-2-12 

jj-a jlH jl a^Jj ^J] Spoilage aLa 4-a1£j h^u 

.A. rs-^Li SjLa jl oDLjLyJ AjaJli.o SaL aJjL: j ^Aii^ { jlc- \ jxjli A3 
LjLojS Jy-tA jC. ji L—: Lh j .'L^a^ JJ jC y u«n <A11 a jSj Lg LJL^o 

Al~L5i ,j—cl jC. LlJ) J jl_L V Lj_. L^-S JLa eLiLjjjSxall (Jjj-iI A V\j 

» j^.c lUIjJ! l_jI_JI ^3 ^L-diLft 4ic Lia. ^ j jSjJI 

zl_) j^aii detenu atien <Loj^ J <ciLa J ciiail Ll!s Li 

ulIl^-J— uia. ' \ flLflljV SaLa aJjz^jj A-jJc. IjJtaJ .L9 ^jJl vliljjij]! <jA ji Ajaljj 
. 4-AJAS.il A^Ull 1 v —»IS ^jjj_£j A_9 j! 4_ -v ,^\\ i S^jL-ia AA Vgjl ^C^IL 

Ljj-lail 1—I AJuJyS j! 4jj£2± jl AjjLjS gAA ^jjSS La LTlC-jj 

J —^ Jr jl ■ "dl ji ji | jj^> m^lj c^j^JLS cI IxJL-j 3 L.% nil 

. Ia^jC- ji ji jl J-i\ 

L jp. t>a ^LSi perishable aLLI J Lisll 3 j^>- J 3LIS 3jacJ <j£Ua j 

. L^JSa ji l-j Aixp^all cjjjjiill jl (Jxl jC. c..iuaj 

1^—9 Si— ;L i SjjA <1—*^ikj ^-3 A 5L V) L$a1j jl *L-aL -LjAC-Sfl aL*9j 

<*_ > Ml LlAJjSj jisJ] LA2>~ 01 !a (jl CjljjJI jl UiAiai . nVill 

La j^c.j a—.O i ji=i_11 jjsv^. 5>V1 ^i k >li 4^,Jl aIaa] ^jc- 

^jlill <Tva.*ijl Iajj ^S/i wAjillj Ajj AiS ,jc> aJU^t'iL lIiIajII 

<OjU_ 11 o A_A ^j j^Sjj ^pjll Jj AjjLiJI l^SlAikj ^ii 

L-4J tljLlili ^3_jjis ^yC- AjlsXj SAjA^ ^ 1 3jjlj 

\ £ 'T- ^ H lVv aI J-cil ^_LA^3 . L J^4-kUi SAC.l.Ui.AJj JJ.V-TW jj-^4 

J-A1J (jjjSj (^a ^5 J_i.i OJ—A jjUsiklLiy Jlu-s jjJjSJI (_g 

^-3 oLpJl SjjO _>ai—i '-HrJ aS^-jju! jj^_Sjj j a ■■j ij-v (jlj^JI IglSL ^Sil Saja^JI 

.(jAajSfl L 5“1 c ‘ SLpJI j CjHj CjljLiill l!L ubjliV (Alii V jlj i 4j_uUl 

&L^j] (J-AXJ <ilSL^Jl ^3 <jAcVi ALui3 4uo:ljA AjV jLv.Aj iAUa 

. 4 j| i ilal l ^ ^ai jLk^Lo 

j)_4 La -La. jAj l^. j . ^j IgJ (^j-aL (jLS jUJl AjjIaaJI SaLU jjli -LaIc. -lLsijj 

IgJ <^SliJij AjjIaxJI Alkali (jA ‘Qnjv^ll "LiajLlI <^fljjiJl 
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\ fl J LaI ( AlAjL^Jl 1 ff t**v* LUjj 4 jL /* Sj-13 j' Al-ssL^. 4 ij L 

4]U ^3 LaS Aolalii^ SlLoJ jl All jil! /) <IU. La£ Aaa-aJj 4l_daJ ^.Ls a ^j jSj 23 
A-li-liil SlLajl AjL>^a ^-Ic. 4 «» uUl l Ajla^l! ^j. ^ £ j_ii1 La AcLuaJj • y 2^.11 ^uiaaj 

JLilli IL& LgJ jmJ LS Jill A^jIU SiLaIU . J^jll O' 4 & J^l A^jJaul 

a_1s)axJI SjLJI kJ_uL Lj . ^La i_iaWI K Lajjc jjc jLiiiil L-b jaj £ j j 

—IjI -LwjjII ( jc. <LoAL> 4 jl-^1 \W 1 jli AjA^-aII jLUl Ia^-J 4 .l\C.^a 

. j aUaU jsi Jlil 3 

^ A-vll £ 1 ui ^ ^y ^.11 jl ^J JJ i.nHl 4 -V ni \ A C n A I j* I jl Lai 

4 1-AjjC. jl jj_Jail j\ jl jjJbjIjJiU 1 ^ .>>J«*il 4 ?kjll j\ jj-J^iall jl Jiill 

oaLaII ■ UaLoi 3 4c. j m 1A ^ L iii ^11 4 . 4_ui Aill 0 jLoll 

J__a1^xI 1 1 g -JajJU jj-J! ^Aj_J LaS L^Lo ^jJaj^L-oll ^ V> iaII SaLsj <^-11 O-^JH 4_Ja*]1 

J^ial SA-a I^JUj LaW* AaaLJ) . 4 a^aII pL^VMj AJ^k. jliwJl 

^Jl ^ k ti^M l 11 a Lo llj . Cu£ ji jl 1 $j_> ia l ^L . :^ 

oA^_^J4ill CiLajjjVl 4jajdul_jJ jiS! AC-^)jujJ jLuill o^Lol) ylajx-& 4jbJ All L^LiJl jIa^w 

LmiLSj . L^J -K J^all ^Ij^il o^JuLill 0 jjAJkll Jaixl Jj j^aUll j\ Ail^11 

4 vii iilijj 4 4~aj$ (JjS ^jc- ALaiiU 1 \ ^aJB (jjlj ^11-i 

. ^ 5 -ljVl 4 JUJI LS J JJLlll 4i^-^]l AjjilJl fijL-caxH £jjLj (jiaj*-JI S^Ljl 

*- ~* t jl Lo^a ^lli ] ^Lk-Ail a\_^ jl 4 ^ ILII 

ijU^wii ^4JLaJl ^ LvliJl ly* dL*ii HA* 1 ^>laj t aLw 

. lAjtuia Ac jjui Jtllljj jil] a^jAj diLaj^il ^ L^a Lj aj ^LLI 

ji L^ki ji L frViuu ji A_ijLaJI ( fc-^orw Ai& (j- 4 (J^ 

jl La^.^! ^Lal <il!3 ^ Ajiill Sic.I J* AaIc Aa^aJ l^Jjljj jl Lj_L Jpo 

dj^LcLfl ill _jl *JjLj J^Sj-aJI jk j--0 t ^jjl A«vl 4 ol*tA .al l djliVL jl kJljLo^lilj l^_uLi-sal jl 

kJlljH cljj»4 aUSIa!1 Aj^j^jVI Cj^C.ljulLl jl p]j^JL jJL-<aJ^/ A\»> 4j jLa^iHI 

. sJLiLjjIiaII Ia jyu ^^Ul L-lls jl IaL^L^j > 1 Sj^^> oll ^IjLlj jj^l ^jc a^jU 


^ '^1 -v L^jS y ^ a_ 3 La^jLiHAjj |Jj5a11j s _) ^j~vlH AjAC i cilLiAj 

jl Cil joiaJlj A_:L^i^U 4^Jajc. (Jj-Sj l*\ I A l^illj lL- 3 ^ uH 1 -La 

jjJall jl Jji J ^jJajljSlLj A_jL-aVI ok LA^?J * £ O** 

4— rs . w*ii l Axj jj^j jl A Aiiu'v ljliaA.1 JIHj V -113 ^ fljft^Jl aIL lili jl LL*J 

UlUI Iaa oLi ^ic ^ 1 ajI VI • L^J »n*\ \ Jkj ao’jJI 
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dS dll Jp^Ia- 11 t a j I a£ ^jd:l l (J^d Ifrjlflla^aj jjjJjl j dll ^ dO I j jl jUIlS 

. AjaiaJI ^jJal^abU A-lAu-a a! j_al jlil elddl Jl siljj 

5-Uj& AajI j jl Laa-la AJAC-Sfl s AS j 

ix_a aJtui.I *j b-&- 


Lg_ij jdj jl ljjl.li s*_u_ 


q jxaa ji 4 JLiIa_4 AajI J djl-3 ^ joJ AjAcV Jal Aajj-l \ 3*u dil-ls-a AJ tu j. 1 jJ ^ 


a! A^uILi “JaYl Jt“ 4iPo 4J&1 kill!; n^ali * 4-A& Aaj-Ij sjja-ij Ji >Ij 
ji L^jAjjj jldu I—J j-aI j} )?'i J LJ& I jJ-ij pJ 4jl ^C-jllj ^JJlc^JI a 
J ui dll A—x-fl A b * 1 jj j*d*Ai! jl <^£lill ^.y^cL lie. ujA-aj L jS . ^-JjliiJi \ ^\aJ I 

0 yi _aa!I 4—Ail J 4jl m j£ A-jSlS <_ajAj L^ijhS <jjA JLq^M LJA rdJ 

JLi jjJaiJI j\ Ajblf J* A ( J l^ILijujVI AaIsI j ^jc, JUL La j . ASj^jl^uI 

Ajj s!L*a.j3liI ji 4 jujj1S1I 1 *J >ha 11^ Aili-iiil lg L a AjjjJaxll Ajl-oIaj s^jliiYI di V. 1> Q Cj^ 

j J JJI jl ^-Jj-aJ 1 (j^o jl jaj JS3 (JjLujj jl u ts^ j' ^ 

ft 1 A 1. 1 imffl sir A (JjIjoIIS AjjC J>a OjlJa dljjj J& *Sr J^AaII Ai_ii Al jJl 


^LkULj dj cJ-j -la-la 11 a ^uJj . CiIaluJI oj 5j jja-^1 oiliiB aajIJ l dil Vnall 

^ uA’ij l$da jlil ^Ajs.9 ^5 jaj liil AiI aB AajI j v. UinCi dilrkiLftll o^A Jia J <5AJl 

. Aaa-JU o jLja 


A.j\ {u Aaj^ ^ jjA^J jl A^ic-VI jl ^LuJ Aj! Aj^a^LiJl j 

l^ j*x)n jl ji Lg-alj5 jl ji Usj^Jka dll jaxj lIiI^a} Jl JaljxJ 

ojd«JI <J\a dil jjiHSl oIa AXL_jjoj dl3^jaj j Ajjliiil jl ^ jLaAll I^joSjj jl 

jl l_L2jju Aj-uinj (J~aljC- i_Ajjj . (J->ul jaJI doJ I—^-dajd A-dl^x!l 

A *iC ^iLSJI Ji(j tiijj A c I—iaS/I (_^A IJalAj Jc- fl fc AjAc-Sfl 

Jx3 J] AiLbYU bA . A^y^yi dj^Ulilllj ajjUAII dji^iaij (>io dillill wAJl 

Ajs^Ia Jal^C Jc. J-al^aJI ai& is^dij jl Jll j dll j* * V j 

ojdaJI u_jSjAJ 1—aJI _kLii jl ,jr> kAS/I 4 Ha j AjJaJl jl DjI _pJI Aa^)AS 

A^ijs-aJ ^xijll j! 1 Q Ml J ALuaill Jol^xl Aia-ua j! Aiuiia jl_^-a Aju^^iJl 

. A-alCr 


Cil^jjLulSI m^UU] 2-2-12 

2 j jl A&\\ dj>lc.liil! AajTij <Cjb diljjij A-ijbiJI jIjaII Jc* i Jaj .13 

JcLijl 4-AJJU jl A-l-oIa <^-ijJa dlAJ IgJ Aju jjbll dlli^-oll dl. ld A3 j]l aIajJ 

^ le- AC-LjyiJj . bjl Ajldxa]! Alj-a5! jl LJ 4 jjLJI ^jaLh-aII ^4 AjjliiJl oaLJI 

. LAjjC-j f I j J J c J- dal l j ajI^pJLS 4 , ^ 1 A 4_jxja J-aljC, di^Lc.lilII &AA dijAA 
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jl f * M j jj-Ul ^5-9 wil jjJiaI ^J-lc.1 (jj-i> dll qJL&j 

J^L^jI *■*>^ * aas . ^-iSI-iiJI <wojiU l aV\ a j±J£i 1*aS yil! ji a^jIjII 

^ J19 j\ JaiaJ) cljjl V 1 jl a jl^pJ! jiti *■ “jl aI^aII 

$. L_jjl <_Jb 4 a 11 jl ^_3 aLjjS ji ojl 4J"i*J jJ ^jjjjj-ill ^mV) 

jl VJ * !-*-* ' jl ^-*JL1I jl jjdll ^—9 jJjl A^Laxa jj^J j Ajljll j i>^."l l 

UJt j-A jj * ^ ^_a ^ A jjlj 4j jLoj£] 1 L*iNr. l a" 11 4 -v jjlj i> j\V wji ^Ail 

4-1-3 xl-Ijj ha* ^A_c. jl ^ajIaxII jjjIjII jl l^iSj jl 4j->Ia*JI a) ^aII aLx9 ^\[ 

j>_j aS/I c1iLc.ja^a di^LcLij jl £-> (jC, 4^U ll <*AjI ^)ji-ill dAA t 

. carbonyl-amine reactions J^^jjili ^ 

(^ #Au»sf 1 2 2 12 

Ascorbic acid (vitamin C) 

70-30) £ (jj-aLj^al vnM Kll jA_^aia1I ^IIjaII ^flAJ 
green ja J o aV i jjpJl ^>-dSj j-ja^Sfl <J-iIallj (JaJjaSJIj jl Vj ( _) y^ T ■! 

400- 100) v^Ji 0 jil^o j^ rose hips .ajjJ *djSj walnut peel 

£_Ia! ^LJoaS 1 ^ hl% .1 ic jq £• jjAlIua i fil A3j . 1 00/^ 

.^JI^aII 4-i-iaLi.j Jji^a] (J^lll 4jo3t-kqllj antioxidant sa^iSVi 

4 kM -v a\\ ^ 4 jle, 4j j*i-v a ll^o jl) Au Al wJlLiJaJ 13 LaS 

^ ‘•kj K 'j —SJj Aajo£Ij31 ^ (_j4aIj43 4 ^ OJ^J * ^ 

(JL^aflji CjJjjSII Alfciil (jl c.*u^ — (jiaLiil “ 1 ^-J (jq^ljoal JaIS 

.5- pH ^j pyrimidine j thiazole Jjj^l 

(j—4 <^5“^ f- ^ g ^ (jjL^-iolSl 4 l-t > >\ J| 1 u!)}\ (jJrvoL-^. -I».L^iLlJ 

4-^Aa^AaJI SiLj jj oluaiSbU AIuLIj llljjj . Cu + A^aLkj a L?J I joLtA^I 

4 W Jkj oAjaSVI lIsA^Jj . Huli ^jill ^jJauoL^JI ^ Lol . AjjlJI ^ 

^LaJi Jic. (^jSa-tll ascorbic acid oxidase ^wa>qL2v jjAlk*£l jil 

dllJj ^l x*)Sn (j-jjSj Sl_juiSVl 4 \\aC. o J- K-V (Jji j . 

oiW jIaj dqp. 4_p£& oA^sVi oi^j . dehydro-ascorbic acid 

1 J4j jjl L-dUai 4—lil j 4 nl/tH 4-v^it^ fl . tillJJ ^So-il JJ Jijq^YLj 

dehydro- j ^ ^ ^ jj a ; a ^ J>-^j 

4 J ur ip. j ji^iHI ckiaI ^Ui ^Jc j . ascorbic acid reductase 

. ' j y^Sn 4aiptjuiii o_jiii L ^ij 
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anti- uiS/l *^11 jLbjj£ju^M 

jLuu^l ^ o-^x^I -gIU ^ ^^aII ^1 j^i j scorbutic vitamin 

j V] • diij ^ya lyz. iJu!£u e^Ls. JjjIS Jj vluX^Jl j^aaJI 

l^LiaS] ^ -dSJ La^a -X^Jli jii >4ji gJvula ^cl Ji J JjJ^J axilla 4_midl 

j^LLil! cli^U ijiS j^jjj impaired health aaJI JXc,u IjjLSj 

. A-i3 «ujc Aj.lC.1 t ^9 ji AjfiJ c-lj-uj 

xia J’JUj _ ^j-ioAaJI Jit Ajaihll (j-fl ^ajuisJI ^ ^LjjjSjwjVI CiT^^J 

^^-Ic -ioL-jJ i.kjSfc A_] jjjkxJI 0jj_wJI (JJ _9 - Ajj_pJl <juah\ 

A }\\ Jill <^u-iuVl Xcl * A_ijli iiLjjj£jJ (J^xaUx Jj Lg -li^.jjXA^Ul (iLuj jSjjjVI ^JbuiLrk 
^— 5 o ^ A IvlaJl &X^J j Xflj j A^SUll j 'wlil J^y ^ ^ 

ciujjS—^>bJ—2k. ,J_Jj£j 3 A_J\jJI ^X^JI OLiLaC. (jLfi IX-gJj • A^ajIjj^J! A rt - uo Vl 

(jpjjSuj lactOIie (J 3 -jS^UI A iK Ixjj At^o jjc* i—AjI a o 

Jizxlj xi ^xJI 2 3 3-diketogulonic acid (jjjjSfl 4 hAM ^j* 

oX-A ^j-AjJa lH°J (JC'L-XiH j -la-kii^!l L_fijj-la i i Ac jXba lll L S^a <jjSjJj 

jj-^dl (j-laju ^3Jlj cjj-UI ji furfural J jj^ jj-ill l_i£j* c^LiS jA\ 

. AjjIxlII A-ajiS! XS5 4-ul^J L-ij£.^o jjc- USI.} Ujl <iLjjj£joiVl < j>i ^ % 

a! AjjjiJ! A-aiall XABjj (j-o^L^, XuiSU Xaj A^^j-j 

j JaJLJallj t t^-La 3^)JjS (jSUl 


ch 2 -oh 

I 

H-C“OH 



HO OH 


Red. 


Ox 


^jjuL^il! AjL-taLkj S^C-LkJi^Jl aL£1 ] 0^3 ^!^ oXaj 


ch 2 -oh 


H - C - OH 



II 


h 2 o 


CH,-OH 

l 

H-C-OH 

I 


HO-C “ H 
\ 

C- 


/ COOH 

C 


i] if 

0 0 


HI 



HC—CH 

H i Lcf 

\y h 

o 


Furfural 
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O^L^Vl Jj>j ^ <i1 ir? iiUayii lii 

jj—a *-pJ^ ^J>cUj ,^^3 iJikJj .13 1 ■« l 'j > ' ^cjl^jj '.'^ J ^uajiLij 

^ a^jLl liA t Millard-type browning reactions -j> lw Jcti 

^_A ' jjtft ■ flj ,^u3l 4 -U .. j*l i * ll & j atl j ( A ^Jl _JjJl JJ. at. 

^ >i£tc.Lij]l si^J 4_ul,}jJi ^l^-k Jj . scorbamic acid jLoLjjjI-Ji 

4-j 3 lj£!.l Ij^i 4 qfl-s. a 1 1 4Sl^jJlj 4 ^^1 al t i, -ar- ^ Via 1 4 u2j C it » ^jj^Su 

; i ,, 'N-c.mii ^Lu ^yL Ln^'3 j 


ch 2 -oh 

hc-oh 



(DHA) 


CH ; OH 


HC-OH 



t 


COOH 


C0 2 


CH ; OH 

HC-OH 



ch 2 -oh 



HO NH, 
(1) 


ch 2 -oh 

HC-OH 



HO-CH 

I 

(II) ch 2 oh 


Brown 

p.gments 


Oxidative rancidity {jjjSJI 2 - 2 - 2-12 

o2Sb ‘Lolgj! 2^\ j& jail 

S1 iil 4 j ^ila1 I JJC 4 i\A a!I ^j^aLos-Vl £4 i Jclilj <LiLulJ| 

volatiles oj~\ Jai o djL_£j*a Lajj^j JJ^rG peroxides ^j 

wJj-ju ^ j_2kl dil^j 4jaj.Hals 

jxj! uGuu ajLojJi D ifc pLijl . rancid odor 



-59- 


i/ AJjijjlSlI j I JaJ jj Ajjo.1i ail j iuujjll ^3 oAj^jjJI A-atgJl 

. AjjIaxJI Ajjoj£ tillA j *lAiII „viij4 

\ 3 ** J_^q 1 jc. die ^Jc (j-Aill jl HjjjU jjj > i Xfcll jjjl 2 x. j-ui L.La jjj j 
jl pllill Ljxnii aAj_i.jj» HuLi tlj-juj AjAiJI Aj^aL^j (jAuuJIj c. jjJall 

{^ajjL-dl gJa-^Jl A^Lu^aj Sjl^pJI A^jAj W&tCr BCtlvity ^IaD JalAjj _ Al Aj^La 

4 A_<^l JajJulall A •» ^ qii»I joijJjj (jJfcAll jl lIlj^II ^j-ft ^j j> *.u £ >U 

j_paA-iJI £_*-b j-a Ia»£j 4 ((joa^xuSSfI 3^g*.h £-a IjA^jIa Ij**A lua AajSUII (jjfLj 
<jLfcio5l djli AjiAAil ^juaLn^VU (jfcAll jl HuJI <-- ljCJJJ ^^-^aIi 

trance Ai jsB ljIa l^Wu ^ jjSi ac.^ J&li£ cis isomers ^aa^JI 

cjIa ajo& ill <jiatAa>Sn Jc-Uja ^xp. aLJjJI Ajbjj j^ll Ja^l jjll c-jjjjj j isomers 

Laj ^JaLuB Jj-C. £—Jajll 1 $ lju L>a £ j*J JaI^B £jJajll Ai.jAJj* 11 Jaj| j_)!l 

A-uiShj di ra. esterified to glycerol ajL^y* j! Sj^ aja*-^ lk«L^Vi tiulS lit 

. i>lfc ^jc- 4 afrl a o^xH 4 j\A ill ^jJaLA^Vl 

CjLiSjjJI £—a J 1 $ *■>!« I £_^a SA_u£V| % ) (J&UljJ A_5j \±Jt> 

. ^Uil Jjlll ^Jc, jj£ CiUuu-a t$JC £ji>j O^aII j! CjjjSI l$Jj02kJ ^1 AjjliiJl 

1 Qi^L-jjaS a jjI Aill a a^W \— & ,>a£ j Aw\ **a\\ jj cl Xj^II a u& Ijj (Jl(J-S 

. Cjllpjjllll^ 

^_lc- c_fi3jjj Hj jjJI J Jj^SaII ^ AuiSbH ^tjjdll (jj^ (J-al^sdl oAA j 

OuLq 4 wjjln Al j-a AjljA2kl (^Aaj (jAAll ji ujuSj5 ^ 

t I < J^<) 4jjLa AJUlaxi Al j_ 4 J tOCOferoleS CIjV jjja jSja 31£ SAjaiSbU 

butylated hydroxytoluene j* J butylated hydroxy anisole BHA 
. (jA^Ull u^d • (propyl gallate PG s- 1 ^j' BHT 



C(CH 3 ) 5 



C(CH 3 ) 3 


OCH, 


OCH 3 

BHA 3-BHA 

(Butylated hydroxyanisole) 


OH 

(CH 3 ) 3 c C(CH3>3 

ch 3 

BHT 

{Butylated hydroxytoluene) 
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OH 



PG 

(Propyl gallate) 

Non-enzymatic browning 3-2-2-12 

djLjSj-a (j-JjSj lT)\ IjUvV 1 a \\ lIiLjjS-uJI t — ^X-LflJ 1c. 

carbonyl- j d* ijo^S J a ^ Jfl- ^ ^ polymers 

US 4 \ g i ^ Maillard J amine reactions 

0j _S, Vj jf/l ^ 

. Cj^Ulidll o^A ^ UjjjA-b j j> i. iS Vl 

Jc.L£b <j1 0 ja. JjU^JjS A£-L?J 2 U CjLjjSUI <J4 l5^ lA^J 

4_jjcVl ^ (Jc-lisll 11 a . A-iL-aS/i <j^U%Sn ^ dfcf- 4 ^ Ac.ja > ^ £_* 

^Jpall SJLi *L£l a iiyA\ aJ^\ Uallj AlUlB £i*y**J& ^ ^ a_>jA^JI 
.clUll %2ysk. jjAJj ji c_alj Ji ^Uaj ^ 2 jHi-uiU (JjL« Ujl UJ^ <j t &^ * { 

L_u_S^4 (jj Sn 1*1 v\ (J_jj^jjSJlj (j-J-oVI ^ j A > 4 f - a cJ^UJl pJJj 

N-Substituted —B j-a> ^-il^ ^ :l*j JjUy ls^' tlh^ lMjjjSI' 

(Uj jjc. ujjSjJ cJi 5jjLa cjUSj^a ^ <c. j^u Jglycosyl amine 

: AjjVI wliV^Udl (illi ^jJajJj 


H-C=0 H-C-NR 

H-C-OH H-C-OH 

HO-i-H nh 2 ho-c-h 

H-i-OH + H-C-COOH -* H-C-OH 

H-t-OH R H-C-OH 

t-H,OH C-H 2 OH 

D-glucose Carbonylamine 
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NHR 

H-C- 

H-t-OH 

-► HO-i-H O 

H-i-OH 

H-t- 

i-H 2 OH 

^-Substituted glycosylamine 

4. \ uaVI (jiJ—Lg-la <J_aI jC ole Jc-LflU) (jLLij 4£. j-ui 

jLj^JUS Catalysts Jc-L£i3l C 5 -® J-Jjail 

pLoll -LLijj pH <1&1 A ba ft JySJjj 

^ vJ i (jj-131 lhj^ l)^ -il j L*K Sjl^)— aJI ^ jl baiSii & water activity 

4-biij*aaJl ^J3j .llj l aKj f °10 j' .1 Laj oj!^-aJI 4— Ciaiujl LaK L-i£.Ljaju <■ * 

. (J&lil!l ix-^ui lIiJ j LaIS 

L-£l!l 2 kl_ j (Jj-SIaII jjJI! i-itHSj (J&LijS jjLkjj (J-ij^® a 

- arginine q —^jVI “lysine ojjy—M —**V 1 j> v * 

- cystine j/i **u* - tyrosine oujj*-j ~ treptophan 
(j-j-ol axja^j« L 4 I Aj’nrtl ^paL^I ^jAj treonine - jift methionine 

^__a (J^al A~bVI (j-JJ ( 3 *^® (jJaLa ^ H o^A ij-lC-Ui ^Aj 

- asparatic j^l\ ^ ajISjH j.u Jc-^' 

^L^Vl c> jf»j systeine qulaJ -glutamic 4 ^jM 1 -alanine ohVSm 
^L aJtfl ^L? U UJ- 15 ' ^ <al5Sj JfrlCB **^ jd 4 ] W*l 

^LuJl ja> ■*!! (JJjL-a -OtSj 4_^h jJ ^Joxjj 4 Kxijjxa (Jcliju ^5^-5 "^IiaS/I 

^ aJI 4_C5_^ ^_ <a ^ a ^ 4j|£jJl 4^_^ji (jl jjjl-J ^-lc.J ^ • CcA 

. Jcliuft ^ clAjjfLd! jjSjjj <& a I I 

j LaS . catalysts ^Uillj .jpaJI Ja*j J&Uill 11 a <yj 

> Ic. qjJlU ^AVt (J^a jul'j ^LaS! JaLjij 4 .^k'.> a ^JC* LJ^^ 1 

4 AjjliiJl Jj31 -w a\\ ^ (j-aSlUSi ^1 Jc.l£ll JoAJj 1 4-Lq 4j_ij ja 4->J-i 

4 jj_Sjj jjS/ 1 jiaJ cbaii Jj!^} JaLuUj 4 j11c AjjJUj <jxnj ^^lc. 4j ji~v a \ \ 

Ij I ^ A ll^ll L* \[ yVr^W Jc.lijll ic. J_u j ^jl niVu j • OJ& 
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jjiill 


4 jljdl 4 j1As (j^£j ^pLd! 

• 0.75-0-65 lie- 4j jji ^Jjjj 0.8- 03 o* j-y Jaiii 


<-> j^j pH S^bjuirJl £-1 j JLj Mai Hard J&UlI i-i/y 

xi 4_il LaS . L_ft ia^ijS pLoll A 1 .w* (jb^VI (J-^J 0 jl^pJl 

^ ^ . Vn l 4__jicVI (^P=U 2 J ^£-3 sulfites U i.l 

£-* xia-4 Wi£j<4 (jJjSj ^gic. ^-!)L»VI oift Ja»J jjVI JOCj Jjjlill 

(Jj—J- a^ 1 4—l ft —\'?\\ ij^ ^JlqjS **-C. jA2fc^aItJ (J-ij4_ 


: <M\ aJ^I ^ 




H 

R-C( + NaS0 3 -► 

\> 

Carbonyl group sodium sulfite 


H 

R-C-S0 3 Na 

in 

complex compound 


^ 1a)j (j-uVI 4_Cr £_a (Jolijj ( ^_jl) iiL-bl (jSa) LqS 

glUCOSe JjSjtJ) J^uiSl jlu JUlbj . JjjjjjSil 4x._ ^ a > .o i-a/fi 

gluconic acid L >^u. jjSjLJi ck^ ^ oxidase 

^^Lua! (_>i-J <A5Llj <Jc.t£ifl dsj^ ^j.4 ^QijkAriSVI (jl i* iu^ (Jc-UjII tlijlsk £_L<ua 
Olj-iC. jl yj^uiSVI <Jbk di\^_a i^jl^iji jlj^oll 4 n**3 - 4JUx]l &ift ^J9 
CIjL^jJ ^5-lc- Lg.VjJp^j i-fltjJoVLj L$-La t Xju 4-J-oli. dil jlc- 

• JjLaB ^-nD (j^Wl (j-a ) ^Jc- AC-LuiJ 4-JoikLa 

w)J^J 4 jJLajUj A-lAJjdVl 3-2-12 

CjLuj jjVl j^Lj (jj-Jl 4-J5A}]i r L^V I J_aij 4-jicVI S^Lc- 

^iL VSS 4 -uIjjl^ jl <JjUj ^lijl_S c«ljxd 4-*l& 4-i^Jl 4. ^ua VI jjl VI Ia jjij 

4—l-'^o 4jjC.j^a ^iiiu ^5 AjjIliJl SjLaILi dj| jjaj ^-ic. oj^l5 vJliLaJ jjl 

J)J—L^aS?l J jil J^xij I JLiH Jj jJw! jJa ^-3 Uj jl L<s1li 

l—«j ^ 5 ^-LijJlS 4_Slji!l ^>i^j 4. jU& ^uIixj amylase 

k c.Lui (j-JaliiJl 4 jL^, jilaJ J La^g_iLi 

. lit Jjiill lift ^jljull o^l^J <iJ ^fk-aJ WiU 


oL-6jJ)j! j -LjjljjS 4-_pJi 4-v iiii yi ^_a oJ CjIaj JpVI j 

j-» >li^ a.^. 4_Ji ^jjVji <aLlK Jib 4L>^ endo-enzymes aJs.! j 
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^_a lIAjAII pi jJ ^Jc-i j i<jujjLsJLa jic, 5ijlaj 4-v^y i J ^ jjj IJ VI id-iLaj jVI 

^ substrates L-^lc. J>JI d jA\j djLu jVI ^J oAc . 3 . jJJI ^ djbu jyi 

jjdSj ^Lu wJ^JLaJI <Jii • jl jjl y'j* ^ gj^i ^3 La£ aJjLB 

gj»uj Jl IgJ 0 JjUioQ IJc jljpJt O^UJI jjfu jjLS> J C5^ *-3 s J* diLuJpV' 
L£UJI ^^-3 l Jc - ^j^aII o^LaSIj ^jjjVI V jJl jjll <Jj ^^jfuijUVI 

jLall (JV_^jVI aJaC Lw I** jJW Jl_ i-(a j| Jl JjiJl <_>ujA jU dililj 
amigdalin jJI^^Vl ^ J JaLiJ A_sJiia .Sj^>^1 glycosides JJJ1 
jJsjjj L$j X^jjdl jj jS-mJI jjX UJ—SjxIl jc jS^J I ja II jjll J 

. ^aII 1-all (Jj jj dlljh 

cl)Lull j^X I Aau flLJl J Adldll A^tdVl JAliiMj 

lIiLaj jil (Ja-fij ^jj ^Jll ^JIill djULtaJ AviVi AjIc Jj-«aada AsHall j* j^3 Jl dlli J 

^JjVl i ^Jl_JI j^c.j <jjI j*A respiratory enzymes o^\ 

ojlj jj-JjSJI Jj-jail jJj Ijc £tli)j Ai^silll jl (juildl Aj\ac . J pijJI jjTLi^l 
L5 -i (jn ft nil d i.l %.j JL3 LoS, . J Lojq 5jLda1 AiDLaJl dlULx Jl 

^Laj & I jj-9 l.ljj . tJI^Jl (j-uiiil! jc I jjj£ (JSj A^Ua Aifr £tSisj pl_JI j^- 

L$J L£W ^j-luIj jl£l (jjAj SiUall ji^jS, JI^JI jx ^JUl! Jc. A_pJi LjVaII 
>L*-al oJj-a.^All lIiLaj Jtfl l Jll till Jjilll J-ia-Aj . Jlj^l ^JuilU Jj jlLuj 

1 trt^hll diLoj J L>^° J ^La!! JXaJVI ^ jd Ch* Lol UJ^3 idliiJI ^1 J 

AjjIAxJI d^dll ^jll AjjC-^all JJC. djl jdd! a\ J^La^j . (Jl jo^Vlj 

• pliiJI J V-^al 0^djLfiJ jjVI (Ja-ft5 <->ju 

1-3-2-12 

5^_JjA^Urf-m 11 <k_jLuoSI Jc- 2l^£U 1I J win ^J^k j-aII Jl J>aJLJ 

A_u^ldd! 0 J_A j . jo^aaJI J <allc Jdj i A^W <ij5dl djldj jj^JI jlddjl Jc IcLd 
jl VI 4^JIja]I Jj^-aa£ <^£U5| ^l>Jl (>aaj J {J jj^dall j-a jjfd 

(jjjjj ^Jl A. jt'njfLJl djLojjjVI a\-l .. Iji j j ^_h A j.in^JI dj-dl Ji^L^jl 

oXA ddLS jl J . Jj-^aaJl l_LK ji AjjC^q jjC aIL^ l? A j jju-«JI 

A-iLdaU dlJjj A_^SliJl ^1 jdl 9 1 ^jiL-fiC JjJJ ^^3 LcLL^a (Jilkd l^.^flj Aju^alaJl 

jl d 1 jx^aaJl ^_i_di jj J_j 3 jjj jjJI liA dil > ^V A }aj jjVI djljk>\Vi juiaII 

. Ailid AJjIj j-a j^^ jLa J j A-Sl Jll ^IJ } 
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A l ll'l*t»all A_Sl^iP J' ■- aC. 4 iiv.^ Jsl^dl ^jLall J^taJVI 

J-1^j protopectinase jj jjjII ^jiLi : JjLaj jjVI o-* ' A —^y^ <la_J ^ 
—<JIj ^ —£ A^jSUll a-\ ,,iil \A jJ ^Ji l-44 protopectin 

J-tiJ pectinasc j— j i u£ j lt Jj . ( JaL&Ul£ f4jjl .j ^liUj 

calcium pectate ? jj-^JISJI pectic acid 4AM pectin 

galactouronic Jail jj ^Lfcijjl <JaLuU (jC- IjjLo y^L^jl 

>—fiLxjJal <j\ I> ij^-1 j j -v l *ia 1 1 j 4-1 j <ftll 4 n JL*-cx1:I j 

jJj-uiS L j-uSJI J pcctase jil j . \*\aA jys*x B a^ jjl 

ji&jH t> methoxyl Jj-^SjjjJI CjLc yy pectin methoxylase 

J I i. N A t >ij y\ V oJLj U*IL 4\lV' (JjSjJ (JJ ( tllliu (JjSjljj 

. o j^l] (JiuaS lIjIc yya o.}ljjl a y \ 


g-jjSfl 2-3-2-12 

Hydrolytic rancidity 

lypolytic A-pJjjJII CiL^yi aJ*_Jjj cj>aJ^VI 

11 _Sj 3_jjln!lj ^_uUyi a /A Ati ^La^VI enzymes 

LS■ Ayjjia jJI ^^-9 (jjA htjUj J5Lr*jyi ■ Jjj a^jla Ji 

-1_] jll ^«9 (jLIij ^JjLjali ^ * kll jjgJa AjuA^II ^j^La^yi <j-° ^ a j" LJt > 1 <jjoi3 
^ IWllI j3l! ^j j!I ^Jc. cjILjj . ^Lll ol jj djjjj jj$JI jja*. 

a-jIaj q^u^\ <_aj^l Cjjjjll J u' VI - hydrolytic rancidity 

A—2wj.1j AojA^II I lTjJj^j jlj Ajjjjoll ^Jt-ial! IjiA Lg-J jjgJau ^AxoLmll Aijjla 


soapy jjjLa-Ji -ui <^^11 ^j^Lq^VI o^a ^ . s jjjS 

oxjI j l— i\ jaS 5-jjl^l dsl . jiUJl ajjISII <j^VI ^ flovour 

JtLill A y\\\ aIL^JI oIa ^jjjL^all pxl a l$J CLlljjjjSjj 

j-ijfiS jj-A jl cIljjII ^^-9 jjIaL^a^.Vl 4-iuij Ai*jJ o^Lc*j . £t-LJI £jh AjjAa!I 

. J <^1jujII A_nl^ \W J^JI Aawj^j A-fLaC- 4 ^>Llh 


tiH-AuiU jjjuj£l\ jLu^JI 3-3-2-12 

trimethyl ajLuiSI (j^l <_?! j^l <i3LaxuVl Av ** » i 

^ ySy\\ 11a 120-40 ChV c^J 1 - 3 amine oxide 

j aJ ^ jLlall u s La tull j . <j;j}_liJ1 JjLmJI (_£ j VI ^xdau CjLiLaC 

Ja_^ j'QJ jjl \2 _A (Jj p. ^ i 1 >l^l\ \ 4^_iLa C, .5 _jlj *LjI VI j- T kJ. i l A- *s .)1 
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c*i i j bjSJI l ^ jju 3^3 AS-4iMil ^Ji ^ 3 ^ 3 ^ reductase 

„\\ 2J jjslA\ iail Jl ji trimethyl amine <jJ JjIV lJ j^' 

JJSU A-^Il :uj aa>j jl dUx.V\ a J 3aU . fishy odor £ jUJI jJ 
. ^Jill Aj^ J2£ JUlbj AljxJft I ^UijjVI iLfc 

J JjJ| ^_k£jJO J-rt S-1 1—x .1 1 J.1 ^ J ^j-ic oLaaII 4^J J} J\^1 J 

^ Jl Iaa J <& fishy odor \S^ \ ±*1\ Jl J JjIJ 

j-jJ JIJ J-> url! Or*' JA** J>11 * j* L°S • a?J^' *** 

^jj-j £-* Cli5lc.lfti J jjVI Jjj • aAaaILi jjillj (jJ (JjLua]I 

^ ir- ^ Ha iz.y i J^J <jJ (JjUja J jll Jl 4iljJaVUj ■ iA^jJill Jl 

A _11 Jl CjLAa& ^j^C- ^ajU (jj jJ CjLlulj Luja^JIj cJjLj J i 4 j Jj 4 _jjLu OLiiaI 

jiS J aIa j baUj . JuaV' decarboxylation jSl' oAc,ja^ 

^g-ic. o jujSj s_L5 jjjj a-l^iD ajj volatile nitrogen JJaiOl <jj^j JJ' 

2 -J jli ^wIjLqS o jjIWiaII L-iUuVI ^Juia Ai.jJ ojl&j . (jj jJI oXaj oj! 

oJLars-dl ji oA^AaII l^LojjjVI C A H.TS t* JjAflJ £lajuiJ V oAIc J .cAa^-aII ji oA>-dl i^JLa^oVI 

• 8 i 2 (jc- cj^ J Jl! 4 _ia£ tl^l Ja 1^1 

fishy odor aJU-laII Jl t Jj&jaII jxc. a^j! Jl L y^i Oj-^j 
jj a_ac (lecithin cJ n JH ) J^J ^ 3 -Jc, aJUI' J' 

^jyi jl ^j_9 «JLsj_jJI oi-A <J-!ia ^OjnTu^i V I Jj .U 3 —<JI (JJ J 0 J 

. iJJU 5iiL^13 table oils oajU l^olAiklajI Jaj Jl!j 

i*su»J a>“ 4-3-2-12 

Enzymatic browing 

A\e. cd!iJ AlAj-wiU JUI Jj!I 03^^ J ^--aodl ^1 jl Ja*- j uJ^ 1 

CA aJSIL LJjL^iI ji L^j^v AiC. jl ii-JJ aIAe-VI l^jja£i jl UJAaIsj 

^ J -vllj ^J a^IIj ^USlI J ^j-srkSfl Jc- (jJaII 1-^ . (JJAjII jl £-*Jt -^ic. 

Jxi Jl jjil lAA jjS2 u5jHJ ■ l-kldjl^ jjJalLJIj jUjjlJlj uJjJjjdlj j Jlj 
Jc.U2 j-Jjj polyphenol oxidases Jj-Jll ejl ja^I Jj 
.^i Cjl jSjia i^a JaLiil a^ n’^ jjjSjaII or^o-cjuinones ^jtjjJjjjVi 

£jj t i frU iAj (PPO) Jj-iJI A_jAo OIJa^I ^IjLajJI oAlc. ^ Jjj 

phenolase jJ>uil! ^La—u.VI oa-& j substrate 1 $ J j-^>di s^L^Jl 

^Iaj-JjjVij catecholoxidase J^aj. £l J JJ ^ j tyrosinase j^)3jf ll '3 
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j j^Vlj .laccase jg*l\j ortho- diphenol-oxidase j jou-SI JjLi 

0jj.\l.in^i (J J— i-l3 IjiU lIiLuJ jjl jl ji! AjSJ LqI t AjjLuII A^-u-jVI ^^a 

. i IAJjSjJ * » Aj"il nil A, ^aiuV' 

OjLiC JjVI OV^C-llil! <J^O jj ^iaJj dLlJ jji PPO J UjLoj jj|j 
jjb j-j jVi y-ll monophenoles ajjUVI ^Vj-biU hydroxylation 
^IaJI S-u-iii j-a J&LC 5 I j to-dihydroxyphenol Jj^a 
oquinones o^bSjjjVl JI dihydroxyphenols 

4J—a A ClL^pJ (jj-^J (jjlcLiill j-jjlA JaUjj . (j j> * ^V 1 Cilc-Liull 

. S^VI 

oApJ (jJaLLJl <^-3 OJ-A? PPO Jl ^jLaJ^jV Ljl jjS j5 J^I u' J 

jj-ailj j.>fl xll jj—G (J^ ^^-3 <J| VI d£Lc>Lai]) ^J-a p* JSJ ^Ujllj 

4 _*jjlU! IjLJujj ^j^Vl Lfrjlc- S.lLallj . Jc-lial! ^^[LaSJlj 
CjI jU j 3<4-dihydroxy phenylalanine^^ (JjLLah 
tyrosine j catechines py j cinnamic acid ester 4 ^UlJ1 

jl j-aII -1-aJ 3—Aj (j^a-aLsk j&j chlorOgeHlC t 5 lj n> 333KB 

aJL^j t yx. gulill c-i-Sj^1Ij tyrosine Lyjjjj^ll J ^ .lc j4*S jlsVl I4J& jSjJI 
_J> i ^ dihydroxy phenylalanine (DOPA) -II 3*3 hydroxylated 

.6^ substrates l*J& 

^jL_i jjjS ji jVI polymerize <■ * *K n La .be. ^1 ^jjYI Ojfcfl 

a tljLS^a (J3&J LabcJ q jjj^ {ji jJ <— il 3 >* o-quinones 

(jj-^j l j.Vir -j . diLiijjjJl J a (_uaLA^V'j o-qunones Ci'— ijiSyJ)!] ^ 
4_ijUll Sjb^all (jli primary substrate t^jic. jliyll <j1jVI sjUII y> 1 

i-uUill ^ Jc.LiII ^ a&u j^aII melanine jjZ, 

ts-M' uA jAi\ ji (jjjVI ^1 j^.VI ijjj ^j'j2 l1jIjl_u^i lilli {j& 

• ji j 

CffLfcUl 4JLk ^^-3 LxiS <u9 LjjJC. j-a (j^UL ^9j 

. el-l_i.ll k. ft 3 ( _ 5 _^JJJ <_i3 ^-1 Jj-O (jj-Sj (j! J^yi JjiS ^ V) 

PPO jj- lj -mSI Jj-ba CjLajjjl iLiib lajj^a ^5-uli UjA? Lj^ac. j 

jj> 1' oiLJlj ^33V1 t> JS j^j . substrates ^Jc. jj^JI i 3^1 
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j jj-allj £ J oAliB <■ > a ^ \ $_^ r 

. avocados j-ASjftMj UaLkJlj oyijfls 

^ \AJ £_jifc*sull ^l£! -l^SUlIj Jjjard) ^-3 (jjll! (JJjSj ^ 

ji ^ -^J l cL-£ii lJjLq.i£J 1 j £--. . i. »Vn ^llij jJj-dl o^LdU JL-ajI^ 

j luvLi ji pH A— Ja_jAaJI A—s.Jj (jiiiaj ji ojtjsJLj fA-$-j J Jj'^' 

jjVI (jA jljt (jj£j AjasjJIj (jjjajil Ale. Aii Aa.j A3j . kljLjjLaAil 4 -^ u -' JA -^rf^Hj 
ijl J_aj] aia (jiiJjaJJ JWUJ A3lj (( jjj£ll djlA^f AjitS l*J& jj>J' eALJlj 

jx. Bjlj_a]l A_a.jA J-SJ V >■ * ' - j -' ^ J A-JATkjll 6J JJX ts^ Cj-ij^ 1 <OjuU 

t»ui£ . 4=pH <j-£ AJJJ V <*AajAi. J Aic. j^iaU. JjI^-a ^ jJ *f°65 
potassium- pjj-JjjJl »i <jLj Lii« ^_U J 4yj.£“V' u^y 

^ . -»<- j Ais^ll a*£U1I aJU ^ (jjjLait ^ *> 100 AjA^ weta-bisulfite 
cljl jj-Sjj j ' Jj.^ia j Aiia-dl (julaUaJI 51 a ^4 Uj4a1' ^ '•_>> 50 J 

^■lai-uLi 1 ^e. (J ■ ^-v'11 jj£jJ (j-uiai (j! A—i-j A3 j . a£Ijs 11 ^ Jil 

. L U ji^H \jlX 1 ^j\i5 gjLdl ^iallj cSLjjjS-ujVI ^ L>* 

ji ijLwflj ^jpAjJj *iJ&U (£u*j jS yjfl CiljjijH 5-3-2-12 

A IjSj jl ‘LaIj 

i >...Ci i 4^fcAiiSU <j^aLk 4 -iaaI <^3 Aaitla ll ji*!' ^>dl 

SjjLJl o3l^ 3 xSj . j AjjUiaii ^jj j;iA4 Ul jB *1^ 

, ^ Jj l jl Aozvjl JAJ ji S-JA-nla <afawjQ J* JP’ 

<J y^\ L^jIjSIj f.laJdl ^g_S oJ^tiwja5I AjjujIs]! 5jjlaB a' 

. l^iljl JA <jy£ ^ UljjiJIj 

Chlorophylls 1-5-3-2-12 

\ ^ »V. ^ *'•'< ^ "'" j «il jJaiJI CjtjLiil! AjjUl e-\ j-A rtj Jl coLoll jA 

j_ja_jjjS£ll xa ..jjj . photosynthesis ^J 1 ^ 

i a - .<Aj ^jiii chloroplasts <4>-^aaJl 'Aj'aj!^^ (J Jc. A_uUil1 <Akl\ ^ 
. cbJ iSksui CjI.»Lc Ji Ji.3j dua. jtfijli tti' C 

Lbj & a-chlorophyll J-^jj>^-til' L-oa t> ^^3 

<i pvrole ^iitc. j^a->a ajujI (jA ljjSja L»AvtS_j P-ch!orophyll 
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ii:Lc. ^jj^aiaLa porphyrin ring lyj^jAiU 

4 . . SU] 3 J ^- 1 -Iaj^JI ^ CH 3 (Jjlii* <C»J ^>.4 (JjSj^ 

)aa (^-3 ~CHO ajIaoJI <_c.U u j! (j^L ^ JjjjlJI 

1: ? <± jMh wi:l_ii]l ^ 1 ^ >.m j (jl ^ jj JifijjjK lli j j J^3 j j ^IS Ull j . ^aII 



R - 

Chlorophyll a: R’^CHj 
Chlorophyll b: R^CHO 

jS^Ji <j jl Jj3jj^K-Uuj J ^ <jjjl Aj^! UWI j 

i pUll ^9 jLljill -LaJ^C- i S^^Llo Jjc- djLi_i*-a <jC< ajhc. Ua^XSj 4 
La£J 1*i j l 4i U^JUajl (jjSjj t Ajj^)C- <1U A jUH JUl*,^ 

^ —9 Ua j . 1 4 J_S (jUjJ v_fl. -1 i\jj • oXA ^ U 4_ ^ . : Jlj 3-3^ j}-*** 

W 5 fluorescence ^£-U^V' au^U U*J jl US A^^Jil ^jUUII 

. Aj^ia jl A 1 ^ ^-1 .a -v <U*aU. 
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s s \ \ i i qjSZuj oUjlifl a J ji L^jLa V^b^Jl (JjijjjlSJ! (J ^ yj 

iS ^ (J^LaJVl . aIaXJaauJI jj£jj <2kJ-l l n,»-w 1 fl CL ^ ^ 

>^V1 OjM ^ I*!* 1^ iiiiuJI CjLjISB U . ^ OjU' uW^Vl Jtl 

**> tg a ] 1 (Jl *^lfljl {J^ll A^fcV) 

J-S ^jjlj pheophytins A,BuJ ^Luba j^i <jjb£ ^ <jjj£ lilli jjSjj 

<■ . 1 - {J-jajjj&B JSLajj \jlu 1^jjSj[j < tl i,ivi ^gh ^Jjjj j Log-La 

^Jjjj ^J! (j_jl]l jjLb Ijl^. <jJai^_Lall jjJaLo^S/l JJjlj 

• UJ-^J^ aJjoC. ^ ^ & jTi^VJl j^aVill <JLr^ 

-3-Alzkll jJ Sn 2 jp^aSILS ^La^ofl CaU jJj ^jjUuiiijal! <JV—al L_JJ^Lj 

jS CiLjjj! J i <JJL^ jjl cjli cjLSj* ujj^j Fe 3+ 

Vvj LqS & phytol A&j4Tl 4 ill jbj • kiVa «ilj^!l 

& 1 yJl LjiUa jjjKD Jjajj t chlorophyllase jiajjjKS ^jA 

pheophytins iisL^jyaU ^Ul JLull L^ chlorophyll ides a & b -m 

. pheophorbides a,bu&l 


pheophitins j^allj chlorophylls CjliLijjjiSJl q~a J-S ^flajj 
a-** ^ cphytol JIj-iil1 .^j]1 lipophylic {jjA^ll CjL£^ 

V iD pheophorbides ^Ixjjjjijjiill j chlorophyll ides iiala_J^jjj£)l J 
.hydrophilic *UU ^ phytol J>La31 ^ lsJ^ 


pheophytines CiUma^a chlorophills c^bajjjlSJ! Jj^j ^jSjj 

j^Jc- A jfl ttH <a^uijVI ii& o^l C i (jjil! jJul 1 rU*.^d 

^>-5j iic. c-la-JJ I^A tuA2»aj t, (JJtawo ^ 

^jL_iJ1 jJ g\j Uj^UIl jl 4 -LuuII (jj-^ Lift ^lC- bub ^JA^-jba . pH =7 

dJjbJl tj xV j uTiR a. heat processing <-iUc oL£l 

ts-lc.1 A-^jll J-JaiV! (J_^Ub iaUi^Vl ^^Ic. JiC-biU Ajlb. SjI lljbskjO ^glc. Ojj>^ 

• CjL^.ja ^Ic. CjI jjil pj jl Lgo 


^ chlorophyllase ^jjV Lyj5j J^ulS iajfu 

VI ^ILi^ V ^Hajj c blanching JjVl obJl ^iibi^ *! j^\ ■l':a 
4 pheophorbides chlorophyllides j—« jLJii 

(>b lc j bpd l (J jlVi ^ LftSj (JjlVvll aAac. c.lijli <iUi ^ jjjiSjJI 

j4-2a^Vl (j -0 _jb?dl J)*' uillj ^Jc. »- 11j 
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tlilj—jjjjjjjill ,j —4 OJJ—jS CLil — £JA jj )— jjSj <_u — U»J u —jjjjjfl j—daiVl — 11 

• pheophorbides 


(jjjijll frLSl 4 _ii^l diljj_dxiJl J ■ 1 (jjJll Jj_ij dIK dji^jj 

djL —iiuSjiS ^—Jl J oSj^^lSll j aj 4 ajl—^ jsIjS 

u-lc- *USi ^blanching LJji t*iL> ^A-Jl djljjdaiil pheophytins 

(100°C ^->_p 4 -SflJ 2 &X*lJ f-l j ■ U(jl*" ■^ 3l ® • ■'baVill Sj! 

( _y-lc' J<j—*5 12 e.L-a] L^jjjikj .'. ig -j X8 Lyjij ^JjlLjua di l ljiuS jjill Aj-o£ (jj£j a_^ujlxa 
4 X83 ts-llja. (j-lj pheophytines dA \fui jjill i-^£ jIjJjt- 18° 

Jolillj <LaJI aJL^ ^ Jaia X5 ^ 20 0* Llilipjajjili aj-o£ .ibjj ^ 

. L_i jJ^Si (jaij tirkj paprika pepper ^ jJ I 


.IcLujJj l l I iAU] ^Jl Ajjjl juju (JdSjJjjifLB JjJjjaII 

<jl jjJ I (j-^Q JJ-jSl iliX-SLj \—4 II Jk J 4 pj-k-ofl J 0 >U 1 c-Liia,] 

pi j_$Al l* i a>» joj La lij jjajiil j ^uoall lIiIjUj aJI^ ^ LaS (jli u . J I j pi jwxkil 

. (^UlASl J 


J—^ tilliS -IxjJ (J 4 pl^JaiJ Jc. (JjijjjKlI *2j2kj Jfca nAtJ Vj 

(j —4 dijjS LJS <Sl^all flixji ^A UajjJj jjjlfl liA • 1 $ >* *i\ ^Loj (JjS <g£lill 

. jiVI ^ D^li jjj ^Sj t £LjJeull 

Carotenoides dilJaiujjlifl 2-5-3-2-12 

ljLjjJUj ^ L_jjjj pLJl ^3 Axj^c- l 5 Aj i L®LaJ Aijjaua jjC. 

.L-4A-jjliiS1 A> ^ni)[\ j i^SUHj II \ju*\ j I jLIlIj] ojiiVu j . (jjAJI 

(3-SUJI (JJjla <jjl ja^JI 5jLioiVl ^ Jj-oJ VJ tlAjLufl ^ -L5A L? lu l^il j!j 

. dlljS-UJJjjLSil aJxjusIjJ y l Va j J l jlL^l l^-J L_UjOJJJj 

jjjJ (JJVu 1 j ( tlil^injjjlSJI CjLlll ^ 

x)c. j^aj^Sfl U>-^ J .>i^V l JJill J^3 . lIi!^ lijjjjlSJl 

c5 _k*j ls -a51 aJlwJI ^ 5 -Aj t carotene qPj jLill cjLu]I CjlAmjjjLill a^LqVi 
L s-j pi5 Jl±wJI lycopene u-^yyi'j j-^Vl u>U' 

. ^ajaLaKlI 
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polyene (j— J_uS jj c. »jl— jc —ill j 

. isoprene units tlwjJjjj' <^'aaj o-* hydrocarbones 

cj^Ljajjjl jllj carotenes ^“il ij ujjlill : (jjnumj oS^ j a: ? - a i ~- j ' \i u jj jlill 

(j-iljJI diLjjjjjtill (j—a (ju-SJl u-1c.j . xanthophj Ms 

ij j v "' I f - <a ajj—^a ^_3 (jj 7 > miSfl jjj •Ci Cj>Lj 3jjjl jll (jl_3 4 ■ r'lll -til 

. hydroxy, epoxy or oxo groups 

Carotene uA*J^ 1-2-5-3-2-12 

tS-3 *' J 3j£' A ^ ^ i" A i ysi\\ • ^ A^J 

‘ . c 

l** l ^ »J Lq lil I^ALia U^il 11 i wXm ^)L^aVI jJ^aJI 

<1 (j^tna JjaJjj (jjjjjliJlj • 4 a 9 4jic. (3^^ 

aIj— dil LS~~^ oAjloSLi .luiliill j . LaL ^j lluJjj A-La 

"LL? 3 ^ ^ | j.’Udauai AjjlAill '$* aj 3 ^ iojIliJl 

Lycopene 2-2-5-3-2-12 

L)' os-2 QUj jLitjjJI (j-c. t-LUkjj (_i£ Jill (jj Qu jjlill <U*ij jA J 
1 (ju>l *ij3 Qj-jjjijlll ba j V tilljl < (jlja.j!iiLa <La t;_s UJ^ (_jjll (j^Jjill aL-iLm 

A . 4 u^iH <jl V] (jJJjjl—ill £-^4 ^JaLniill ^^-3 Aj=kjjj . ^ *«•> B ^j-3 4 -£>L^Ij 

^_3 (Alii . (j±jjjLill j_L-oVl tjj-UI Jc- ^5-s-^j (jjU^SJU c-1 

o A. ,tu&U> AC-L-uJ j AjuiSAjII £J^)JUJ (JJJjiJll j . j fj^iAJui aII j 

lA iA ^ JjAaJl j *y *'fl £-Xol ~lal"Jail c" il ^j’u 

3-2-5-3-2-19 

^jjjjjLill <51^ djLiS j* ij-bj xanthophylls cSXjhJu] jll L^aIj 

ur^ *^3^ ^>>J ^1 ••• J 

. c5 _kajV (J-a^j<JI ^ (jJJJjlill oAiiil J V] ^ {jjJ JJ^I 

jxj] ^ ejji-j A-jl L-aS (jjjj jLSJI J j- -v-ill ^ 

^_s 3Aj_2kj^II kreptoxanthin Ch^ jj^j^ £xX&yj\ jll j^il j . JjjaJl 

ojjJI capaxanthin o 

^C—JLll lIiU Aj^a\\ o2A ^jjj (j^aj - jti*-o ^ l^ij <JjLill I 

. Jala kreptoxanthin jiul 
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Anthocyanins 3-5-3-2-12 

^jJlj «.La]l (J _a ijLjjill 4-11111 ...jj-ijUj clsjjll j *\j. a jJ I (jljlfal ls^J 

j-ia-Vl j -aJu ll tdli (jc. AiIjj Oliili jlLJIj (ji jjVlj jLojIIj jl& jVl .i».jj 

j_aa.Vl l$jjl Lsj-^i jJaLaii !!j betanine ijitnJI j-^Vl <jjl ^yu 

Cjl ij il j - jji Ju Vl cLiULu^a j . carotenoid HjijJ-S jj»j lycopene Q-ujSJll ^.Jl 
(j-^i jjjSj i j w Jl 1_4 j3 Lw berries <jjjjII jLul) I j£j ^ a »Vi ,* 

jjs jjJIj cherries j ^LaiHS rosaceae jjll 4-1UI JjiS 

-strawberries dLLdBj black berries ijJi ' <->_£!!j peaches j plums 

/o> / ua ! l (^^-3 dl I.V't djllliLi. dil^iJaUajJI 

acylated form aJ—uu^aII qjj ^—!j jSAl 

IjJaJ d iln iLlauj^jVI <7 1 \ .* ;> j C7_l! ^3 ^LdA^l J j .13 j • dAjdloxoj!ubll 

di-i (j-jll J AJalzdofl dll-4 u^iH <jX LdajC. 4-jxblJ A-j^La d! j—aS l^cl .ifd > rj Ajil^^y 

♦ A-alx-l) Ajn Ia 


^ i>.jj polyphenolics Jjiall chISj* ,jc. sjLc. CjlbjluajjjSilj 

4_i>^Ia (JjSj J vacuole 4jjlill dll jaill ^3 Ajjlifl oj l 4 jjIaI 1 (Jilla-all 

(jjJillj I f~. .k~. . ■'iju fy \ j • 4—Hjua jl 4 

J methoxyl CitiL-ia j_c. sjUc ^j anthocyanidins 

jjl_La qc. % jUc. jAj) flavylium fjjl£Ull ^X»V polyhydroxyl jjjja 
l$j < 2 ^ Jai CilijUujaftlj . (2-phenylbenzopyrylium ^ji 

jj—^g_- & 'jj ■* J A/' • tljl—c. t_jLj 

u oj nih il ( peonidin o —^ uA) t cyanidin uj^Ij—J 1 ( pelargoden 
j—=^jjj • petunidin a—^‘ malvidin <j—Jijilxl' 4 delphenidin 
4_ q l jajj . CiLiJI ( _ s _a ojj_£j cyanidin (J--^ o-* {^-dl cAi^ix^Juj] 

Ljjjija C-3 He. (saccharide glycoside HLm jjKH <& 


5Ja_uil jj o^Lc. acylated aLoi^ jjLm j££iaJI u>^j ojL&j . 

•ferulic J caffeic t*Lal-SB J p -caumaric —«jSfi <_P=>'— 

: ajjVI AjjLiJl dlb ^dajjj 
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Flavylium cation 
(2-phenylbenzopyryiium) 


Pelargonidin 

Cyanidin 

Delphinidin 

Peonidin 

Petunidin 

Malvidin 


Ri,R 2 = H 
R t = H, R 2 = OH 

r„r 2 = oh 

R, = H, R 2 = OCH 3 
R, = OH, R 2 = OCH 3 
R,, R 2 = OCH 3 




(C-3 glycosylation Jt 

»j; flavonoids ij ja>Vl jOill jc. iiilnjUuijjjVl j^j 


i>- LjJ V 5-c . a >Vi ^ visible light jj-lkiJl * t^aL^iaj ^Je. 

1-it - e- j *-v a nil I jjjSjj <_i ■ ■■-■ ililnllj injqjV 1 (jj-1 jitij . jjl jjSlI 

(j-J pink J-aijail 0--“ uj-H' phenolic hydroxyl 

■jjjvi 

: 5^ijlj!LQ ^ 5 — a <JJL=k^all ^ jj-o 

< (jjjl LfiJjlj quinonoidale base ^ 

carbinol pseudo base ^la < j flavylium cation 

aj j a jJLaJI (JJl—^—aj . (jjJII ^j chalcone 

iIAjjuLi 1 n1 (J ^ «vVi 4 l-i t i.n i\ j A jj <■—fl 


: AjjVI tillj 0 Jj 4x. 
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OH 


Chalcone 
(colorless, pH 3-7) 

OLLjlouijlj^U j jll 

(Jjaj R’) 

^4jLaiJ| 4jua^aaJl £i|j A^iLall JaIUk«all ^5 4jj| jic AjjUJI Jliuui AajjVI iSS^) 

(pH=5 o* J*si ji pH=3 <> Jsi f l3j ito <j# iiauj) 
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Aju jJ\ <*1iLjSja! 1 oAJ5> (jjl j-Ul jJu JJ Jl J^P- 1 

<j-4 jjJJl S—^lijl SaLJj . Aillk* J J1 (j-jjSj jJJ JL3 Rj c$a^ 

J- JjUcU^JjVl ^jj— 1 UJ^ 3 ^isj Aia.9 • (JJjSfl <^J 

JaUlHI a^j *^ Jj Aic j charged flavylium cation oj£& 

jjJ jj£j 5 fSjll ,> ^ ^15J * Jji!' ^ad 

AiUd JA .irt a-Ji AjAcSjI Aicj . jjjSfi J] JlU^» ^A ; /An iJ^Vl 

oaUj J!J (j-A^S/l L_iJjS}l CH^^Wj) J-^V' <jJN AjAcbU <jAaUa*Vl 

L^ I au/> jjJ J.J gJJ AjjKII ^JJ A^JajArJl Jj jjJlu LaAic.j . (j Jl iiLiS 

^ liIa ijU' JJL^JI JJ JjjVl uJ' J] 

,4 ^e. Lll^Jilil aU pJaa a ^jJjj ^5j j (jljft/l 4 d*% 

£^0 eAJ*-a LLlUSj^a (j>Sj Cllj JjSfU A^aj>a=JI fSj jib JJ ^iUo^Wj 

, <ljl J J^UlLS aJ^jj 3 CjLfr £_a (^ai-VUjJ lS Aj^Jaxll t^jUS^flJl 

J *Ujjll J jVl lHJ^J lSJ-^J • LjI£ J^j ^JJ Cf- 

. AjJ^ja^JI f isj jtlj (jA?lj oASjl-aII UiIjS _J1 oAA (JJjSj J] jU jS/l 


^L_5ji A__<c. A rvj _b_isjl tliLAaC, pL-ul o lIAacIj^ A £ u j 

. ojl j-=d1 Aj^jA ^UjjIj Ac. j-joU CjljjjiAiiijjjSfl j3'ujj * 7 ‘3 < *- k -< a J- 4 ^ 

100°C a^.ja ^-Ic. processing g-ji^sSl c-Lfil <£■ j-^j ^ iCjLniU^jijVl 

<■ a nVi daLc.j . o^lj acL^ half-life c_L^j jjSj a>jJ *aa 


a^ja ^ ojaLc JJ (JL-j ^jj 54 20°C (jic- dy-p^' ^ 

A-Jlad! ojl J-=d1 lIiL^jA ^>1AVu*1 dULMI jiLoj Aic ^j^aL A:U ^ ; i im J 1 ^A^5j . 38°C 
US t a J jpJU IjUUa Aic high-temprature short time j±*S& cjSjB j 

^ ^ jljj . (3—^ (j—U-fl jA—5 ^iSL-J 3al ^lOU A—OJ^ j— a. A^a.^)A 

JcLijj a_9j . tin pLjjj JJ J jaj ^' i UJ 151 CjI uAju tjjjS/l 

. Jj Lilli CiU-Wi AaJllxs L_i\ ij'il U.I JjVl JU j gJ J j <1 jIj JjJI 


j^U] ji a 1! jji . i* >1 j^ij!uSfl J^ 3 

IaJS J-S ^_j Jj CLi.^j JaJUJl jl ^ v,^ i lr~ .b ft^kll 

tliljjjUjaiJ jV I ^g-lc> S3S pj-Jall . vJjUil \ * *)jJ-sV I <ljUix^a (. "All ^Jc* AcUl: 

aL^>J 1 1^1 tl ^ ft ^jj 3 LjL 11 Lllj^ljLjuLijJjVl J • l)^3^ ^ ^ 

. methylated diglycerides ^ ^i 1 ^ 1 J acylatcd 
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clioi.) jl jJjjj . IfjjJ JjJyi L£ ic. Au <_k«L. jjjjj 

JJ l_aS . I a$ nj i^jAaj ^ ill (Jc.lij]| ^Jl ^ i-ll l ail u n jliV I (jjl 

flavonoids <q>lxu_y£UIi J-«j j . o-p- <i>^ o-jj^ '^'- i u_& 

4 _£l_jill |a yaJU jj_wa& ujiuVlj jLjjjiuiVl i>® JS1 J J*U£ 

. cran berry juice ^ jail d>HS 

4 ^lil l ^ j u Wi C L2I djjqill ^j|j a Wlu I dldjlqj-i jjjVI ji ^ a j 

^iUalj 33 jjlli dii^jj . fruit processing 

S02 — j djjj-SJl -ij. nL^i ^li qa 33 * -a11 jpaII dessociation 
4 _Jl& o) j±£joj djj±£]i 34 .a! ^jU ^ 1 3] <d V] anthocyanin complex 

jS—uixli 4_C.lL(JcUoll Id ^dLLuiJj - l ^Lm^ C. (JJ-SuV JjJll 

. candied cherries 

jdqll j>£jj f J-oiajJV'j J^~aJll 4 -kdjJ LjlnjL^jajVi jjl 

w —Ic. 4—J jq-k dl 4-SljiJl (jj-J J4-Ju j_43*uaSll (j! t-J . (JjjVl (JJ-M °^-^j 

jl (jjjVl J j—o^Vt jj-Hl dll3 <_£! jail ^ ^Vi ^ o3l_*i dU n l j m jqjVl 

jaJu ( ^id lacquer or enamel J*U] J s- 1 ^ uh' 

. Cilnjbjoj jojVI 4 Jawl jj (Jil 3 ll j* L-ilxj l (JSlj 1 jl s di dllij jfLajj l$jl jll 

dll- & jaJ 1 t - iVsi di3__au 3_J red wineS j— A^Vl 3 mi l i-C-l^o t 5 — 

A_uill ^ jJ joJlj ^^Jl <j3jd <j2Lu ^ ji.1 dV jb3 d\ iul U4jqjVl jS dUj‘il unjliSfl 
dU^lq-kijjqjbU ^ -vj j_SJl SixiVl J ^Liis - o3-l*-a 4,jL&r. o3A jduj 

S3_j3xII dl 3 jjl£— uJI j dl—U jjjJI « 3 ad oj—^ j tannines <dl—njUll j 

dUqjljL-uijljVl |»3_^: (jjjijll ^LSij . jjU ^(3^ polysaccharides 

(jj-di cj -4 tannines dLi^ull - ^ d jSs dld^l J V] >^wS/l idll 31 ^ 

• * , • 

ujliu-all <-y& imbalance oj' >^' lS-^^hj • ^'3 j-®^' Ijjl 

• L>jU ls* *—■^ djjAa. tliljjjljltj 

^jiVl 4-5-3-2-12 

Other plant phenolics 

t 00 

. ‘duliill ijiaVl Lalft Ijj3 4qljlil]l dlqSj^II Lull 

(jLluVi ij- 4 • confusing *^>. 1 j jp- Mj^l dLS^JI Aq^dj 

a j x i S die. jqirkA l^id) ^_ 1 jj flavonoids dl 3 p js’ilili drd dlqSj-all o 3 A ^ j 3 j 

C.I JA^JI JjWI J ~ dljjjlqjjjjiqlla . dliS jaII o 3^J ^UJI L_qqSjqII ^Vl ^dajJj 
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a*j A j* il ni l vlilijjjaiUll IjjjSj . i." il &_yt (jc. o c-ls J jllj 

cs_® ^ j 1 *j polyphenoloxidase Jj—y 3 w —)_^JI jj\ fljir. jj yn j\ yj& 

* — . ji l j ; l l diVj—yall i 'l l ni iaib J—ojl cj . ^ LS _jjlil >"<1 jl*e. 

flavonols *—lVjj-J^-^ill a > ^in 0* . ^ ^i ^all ^j_4 < ^*1 r -_3^7* ^ A XjJhj * '‘il «« U t... jV^I^ 

flavanones oi—^iDillj flavones ol_sjDUllj flavanols ^ y\ _Dill 3 

. isoflavones cij_>Dij jyS/l j 



Flavonoid general structure 


Ri 



OH O 

Flavono! 


Kaempferol R 1t R 2 = H 

Quercetin R^OH, R 2 = H 

Myricetin R 1f R 2 = OH 



^ALB > jl! 
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< _ ? _i U_Jj i jLiioj] s j cinnamic acid nlulu JR 

i ferulic JJjjj4_a!l <, p-csumaric dLjl «jSJI J-li o .*« jin j 

quinic acid jLjSll U ±A*. oljiJ jjiuj . coffeic sinapic JjLu^i 

ol nj> jjjKll <_ya*\ —Lu»£ . A jjuulall jl j_aI! ^^-3 J-=,ja j j . . ->1 1 j£_ilf 

CjI jl-VI ^>.1 >& (3,4-cafcoyIquinic acid 4 A£*j^) chlorogenic acid 

jj *ijj i_gji ^11J jjjS]| j ^LiallS A_Sljj3t ^ a jj JjJ jxill j^-g 1 ' ^ 

polyphenol oxidase Jj-ya J p; ^JhV substrate 4J* >>>» ojU 

. ft Lull djlyLaC. jiro ^iit 


CH=CHCOOH 



OH 


p-Coumaric 

Caffeic 

Ferulic 

Sinapic 

Cinnamic Acid 


Ri. R 2 = H 
R, = OH, R 2 = H 
R, = OCH 3> R 2 = H 
R,, R 2 = OCH 3 


HO 



CH = CH-C-0 OH 

“G 


COOH 

OH 


Chlorogenic Acid 

aU l u JI jjiLo.i 

o^> jJS ^ flavans ^jL_ 

jlSSn . catechins Clil» j a)jI£]Ij 4_C o^-JA ,^3 .111 djl_£ j^Jl 

epiactechin ojJSIS ^ i (+) catechine ^ ir._^JI ai* J> jJ, 

polyphenoloxidase (J>La .x i l^Jc. jj>JI JjJ! (-) 

jjjSll j £-1LiSK -dljill flavans cjlil£lill ^Lill ^ 

Oj — ^ 1 1 flavans ciil— yft\ l aiic-j . plum —!i j ^y. <xitj 

cjljjAjjLi—ji djUjAjjlij_uijiji j^'in ■ ^^ polymers cJ— 

iic- anlhocynidins jiii k«'. ^l_£jj> ^ j proanthiocyanidins 


juouaL^JL, L^jLoI. 
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Jj—tiilAs—tlavonols CiVj_jj£lill cal— j£jJj 

anthocyanins ^j _ cjaU j_lJ <jjJ flavonolglycosides 

LS -j 1—aiic. Liljjj JJ_£! (jj_£jj glycocides ujljUill (ji Aa.jj 

i kemferol ciiVj_ » *^11 —^j-aj . glycosylated a jj— a 

^L-ull <_y£jUI (j—a ^LJu. myricetin 0 ^-^^ j quercetin qA?-*' 1 _y^l 
l>—< j i di&lj j_L_J |j_jJ LiiLaj^II oi^Jj . anthocyanin bi n'l l j 

(jj-lil Ig-ijl Jj^Ij j { ^! n /|1 -% II Jauijll llulj (jjll! jjSjj ’ J 

• ji ^oia Air 1 > 1 ^ -v ^ ^ I J ^ ^ j /i*i 11 ^la^i Jjc. ■ sty \ 

flavones and >—Cjljjdill LS -J1 j-°ll j^ll kl l ^ j*jj 

jj—a jJl naringin o^jLiflj . glycosides ^1 ^j££U.j flavonones 

naringenin Oi^ j^>j££U. o—=• »jl— f- grapefruit 

jj-La! jll < _ s — jUj x_jI jl£o. jAj) neohesperidose jjjjjii-yA jjjflj glycoside 

(rutinose jy£ jjB —; tJLJiS D-glucose j_j_£jkB j L-rhamnose 

Jiajj . citrum bioflvonoids j£iajoJ j_Jl ^_tUl (jc. <J 

* » 

jjjjjjJI (^-JJ L_uL» naringin jUB naringinase J-jJI 
jj_Lal j!1j (naringenin-7-P-glucoside jjLu.jSjk jj* j) prunin 

« hesperidine jjj . j—JI iKII IIjj rhamnose 

j_fcj (jj_«JH j (jLJj_^JI w —a neohesperidine 

. naringene 
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